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cordis  to  ike  modem  sifHem  of  Cloieifieation ;  with  brief  Notee  on 
their  Habiti  and  Geographieai  dietributiom,  and  deecripUon  of  new, 
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Sto  Family  SYLVIAS JE.—SmaU  JTarUere. 
Gbnus  OBTHOTOMUS,  Honf.— rai/or  Bird. 

114.— O.  Benneiiiif  Sykes.— 0.  Sphenurut,  Swains.  ?— 5.  rufieapUla^ 
HattoD,  J.  A.  S.  [of  Bengal,  No.  22.— <S.  longieauda,  Yieill.  EncyeU 
Method,  p.  456.-5.  Guxuratia,  Lath.  Yonog  bird  f^Phootkee,  H.— 
True  Taiior  bird. 

The  long  celebrated,  and  notorious  Tailor  Bird,  aboat  which  so  much 
was  said,  and,  till  lately,  so  little  known,  appears  to  have  been  first  de- 
scribed accurately  as  such  by  Lieut.  Hotton,  in  the  work  referred  to, 
and  his  specific  name  should,  strictly  speaking,  be  affixed  to  it,  but  as 
his  description  has  probably  not  been  so  numerously  circulated  as  that 
given  by  Colonel  Sykes,  with  the  correct  modem  generic  name  also^ 
it  would  perhaps,  be  more  injurious  than  otherwise  to  attempt  to  restore 
its  legal  name,  and,  nooreof  er,  if  priority  alone  was  to  be  consultedt 
the  name  applied  hy  YieiUot  has  the  preference.    The  S.  Suioria  of 
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Latham  is  most  probably  a  fictitious  species,  and  the  Tailor  Bird  de- 
scribed and  figured  by  Forbes  in  his  Oriental  Memoirs^  appears  to  be 
a  Cinnyris  (C  purparata),  which  builds  a  somewhat  similarly  con- 
structed nest. 

The  Tailor  Sirdis  tpierably  ooQRaiap  in  in^a^  wfioied  districts,  and 
universally  spread,  frequenting  cultivated  ground,  especially  gardens, 
groves  of  trees,  and  also  found  in  bigli  jungle,  in  the  more  open  spaces. 
It  lives  in  pairs  or  in  small  flocks,  incessantly  hopping  about  the 
branches  «f  trees  »nd  slirul>^  pca»  and  other  vegetiiblefi,  with  a  loud 
reiterated  note,  and  picking  various  insects  (chiefly  ants  and  small 
larvce)  off*  the  bark  and  leaves,  and  not  unfiequently  seeking  them  on 
the  ground.  It  has  the  habit  of  frequently  jerking  up  its  tail  while 
feeding  or  hopping  about»  and  at  times  (especially  when  calling)  it  has 
the  power  of  raising  the  feathers  on  the  lower  part  of  its  throat,  and 
displaying  on  either  side  a  small  black  stripe.  This  has  been  noted 
by  no  one  except  Lieut.  Hutton.  The  Phootkee  has  various  notes,  one 
of  which  sound?  like  Itcee^  twee,  iwee,  as  mentioned  by  Colonel  Sykes, 
and  another  wliich  is  gcuer^^lly  uaad  wUeaaiacmied  or  ungry,  and  sounds 
l'))f,e. chick,  chick ucl^fk  chioky,  eUick»  U  is.»l»mtliar,biid,  and  ventures 
c1m«  to  houses,  Uut  wb^  obs^ri^sd  hecotftfS  wary. 

Tiie  TudlorBird't  nest  truly  lu^ls  all  (he  pcai«e.4tnd  vender  that  have 
been  bestowed  on  it.  I  have  seen  severalf  aad  can  bear  testimony  to 
the  accuracy  of  Colonel  Sykes'  and  Lieut.  Hutton's  accounts  of  it,  as 
also  to  the  accuracy  of  the  coloured  drawing  of  one  which  accompanied* 
a  representation  of  this  species  in  Guerin's  *  Magasin  de  Zoologie.» 
Colonel  S.  has,  however,  on  some  occasion  probably  mistaken  the  nest 
of  some  other  bird  for  ir,  as  he  says  in  his  account  of  the  nest  and 
eggs,*  that  the  latter  are  crimson,  whereas  in  two  instances  in  which 
tUey  weare  observed  by  me,  they  were  white,  spotted  chiefly  at  ihe 
lM§er  end  witi^i  reddish  brown,  as  described  by  Lieut.  Hutton. 

Length  sbput  6  inches  (to  tip  of  longest  tail  feather) ;  of  wing  about 
2;  tail  l,«^ths;  centre  feather  of  ditto  1  inch  more;  tarsus  :j^®jths. 
Udoi  ofHDge  bufl';  bill  brown  above,  flesh  coloured  below  ;  legs  flesh 
cdoiire^* 

li&»^^0,  UngoOf  Sykes. 

I  hav£  not  hitherto  procured  this  bird  of  which  Colouei  Sykes  says 
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"  differs  from  the  iyf^  of  Orthc^omuf  ha  its  tih&tt  tail.    Frhns^prf  Afod 
black  ants.     Length  5,<lyths ;  tail  2y^th." 


Grn.  PRINIA,  Hortf.— Pi/-^i^/#e,  U.—PVren  Warbler. 

This  genius  or  mi^- genets  perhaps,  though  not  admitted  by  Swain- 
^on,  I  am  in^l  inod  to  adopt  in  consequenee  of  the  well  defined  group 
of  IncHan  kird»  classed  under  it,  which  do  not  exactly  correspond  with 
amy  of  Swainson'gy  (kough  they  nearly  approach  to  Drymoiea  (a  8ub« 
genus  of  MalurHg)f  ami  probsibly  conneet  it  to  Orihotomut,  with  whieh 
they  are  also  strongly  allied.  AU  the  species  I  have  noticed,  have  simi' 
lar  manners  and  habits.  In  this  respect  they  somewhat  approach  the 
Thimalioe  or  BabllerSf  which  they  perhaps  represent  in  this  family, 
as  well  ill  thei^  k>ffg,  indistinclly  barred  tAiI»  long  legs,  short  wings, 
and  other  structural  points,  as  in  their  occasionally  associating  in 
9mall  fkitk9f  aiid  ttireir  rn^edstfirt  cslling. 

l\Q-=-P,  sdcialhf  Sykes.—^ Jgk-eohured  Wren  Warhler. 

This  species  of  Prinia  is  unequally  distributed  over  the  peninsulay 
being  tolerably  common  in  some  localities,  and  rarely  met  with  in 
others.  In  the  Carnatic,  I  have'  met  it  among  feeds  and  long  grass, 
by  the  side  of  rivers  and  tanks  ;  on  the  west  coast  in  similar  situations, 
and  much  more  common  ;  while  I  have  hitherto  seen  it  but  rarely  in 
the  table  land.  On  the  Neilgtierries  near  Coonoor  and  Kolagherry,  it 
is  very  abundant  ifi  dry  butfhy  ground. 

Colonel  9yk«8  says  of  this  species  "  has  thesamti  ingefiiouD  ne^,  ailil 
has  the  saline  habits  and  note,  and  feeds  in  the  same  manner  as  0*  Ben^ 
neUii.'^  I  have  not  verified  this  observation  as  to  the  ifidfficaticm  of  tbie 
bird,  and  have  found  the  nest  of  another  species  to  be  very  differtnt* 
Irides  orange  buff;  bill  black ;  legs  flesh  coloured  yellow.  Length  dyV^'f 
wing  rather  more  than  2;  tail  2j\ths;  tarsus  ,*»^ths. 

117.^ P.  graeiiuty  Ftanklin.— iS'/no//  Wren  fFdrblir^ 

This  species  much  resembles  £hc  last  in  colour,  but  is  much  smaller, 
irhite  below,  instead  of  fawn  colour,  and  I  have  only  hitherto  foimd  it 
in  wooded  places  and  jungly  districts  (freqiuenting  trees  as  well  as  bushes) 
in  the  west  coast,  and  northern  part  of  the  tabic  land. 


i  Caiatogtis  of  Ole  Sirdi  £ Jah. 

lis— P.tnpmo/ai  Sjkes.— CofRmon  Wren  Warhler. 

This  if  a  Tery  common  bird  in  all  parts  of  the  peninsula,  freqnenting 
low  bushes  on  the  open  plaioB,  hedges,  low  trees,  grain-fields,  &c.  It  is 
found  generally  in  pairs,  or  sometimes  in  small  flocks,  feeds  on  ants, 
larvs  and  Tarious  insects,  and  endeavours  to  conceal  itself  in  the  thick 
bushes  or  hedges,  and  on  being  driven  away  flies  off  to  the  nearest  bush 
or  tree  with  the  low  jerking  flight  common  to  others  of  the  genus.  I 
once  procured  the  nest  of  this  species,  it  was  open  at  the  top,  neatly 
enough  made  with  grass,  well  interwoven,  without  any  lining,  and  fix- 
ed in  a  low  bush,  very  near  the  ground :  it  contained  four  blue  eggs. 
Irides,  brownish  yellow ;  bill,  brown  above,  yellowish  below.  Length 
about  5  inches ;  wing  1-iV^hs  {  tail  2iV^hs ;  tarsus  about  -^Xhs. 

119.-*P.  MaerourOf  Frankl.  Cat.— £ofi|^  tailed  Wren  WarhUr. 

This  is  a  very  closely  allied  species  to  the  last,  though  perfectly  dis- 
tinct, diflTeringin  the  more  reddish  or  fawn  tint  of  the  brown,  and  the 
more  rufous  tint  of  the  white.  It  is  much  more  rare  than  the  last,  and 
prefers  more  jungly  and  wooded  places.  Length  of  one  specimen  6 
inches;  of  tail,  rather  more  than  3;  wing  hardly  l-^ths;  tarsus  -,-Vths. 

Irides,  brownish  orange ;  bill  brown,  pale  yellow  at  the  base  of  the 
lower  mandible. 

120.— P.  4y/vaft*ca.— New  species  f^Jungle  Wren  Warbler. 

Deicr. — Above  olive  brown;  below  and  superciliary  mark  white, 
tinged  with  yellowish;  tail  obsoletely  barred,  with  a  larger  bar  at  the 
tip,  and  terminated  by  white,  except  in  the  centre  feathers;  bill  strong, 
black;  legs  flesh  coloured.  Irides  orange  buff.  Length  6  inches; 
wing  9iV^>  t  ^il  ^ths ;  tarsus  nearly  one  inch. 

I  have  only  seen  this  species  hitherto  in  open  forest  jungle  in  the  Se- 
goor  pass  of  the  Neilgherries. 

121.— P.  rti/{^ron«.*-New  species  P-Uerf/row^rf  Wren  WarhUr. 

D«fCf.— -Forehead  and  head  rufous;  above  greenish  ash  coloured; 
beneath  white ;  tail  brown,  and  except  in  the  centre  feathers,  broadly 
terminated  by  white,  especially  the  outer  feathers.  Bill  brown,  pale  be- 
low; legs  flesh  coloured.  Irides  pale  orange  buff.  Length  5  inches . 
wing  rather  mora  than  a^Vth ;  tail  2T«;ths;  tarsus  ^oths.    I  ha?c  only 
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leen  this  apparently  new  species  in  low  thick  jangle  in  the  neighboar. 
hood  of  Jaulnah.  It  associates  in  small  flocks ;  is  yery  wary,  flying 
Ittfore  you  from  bush  to  bush,  with  a  low  chirping  note,  and  so  much 
the  manners  of  a  TkbMiia^  that  I  at  first  mistook  it  for  one. 

122.~P.    cursUans^  Frankl.  Cat.-7-GAat  kaPhootkee,  or  Ghat  ka  Pit" 
fitUe-^Grass  uHtrbler — Meadow  Wren  Warbler. 

This  curious  lark-plumaged  little  species  of  Prinia  frequents 
long  grass,  whether  on  sides  of  nullahs,  or  in  the  open  plains, 
aad  is  &r  from  being  uncommon  in  most  of  the  large  rumnahs 
•fthe  table  land.  I  have  also  seen  it  in  the  west  coast  When 
disturbed  it  takes  a  short  interrupted  flight,  and  on  seating  it- 
self bidet  among  the  tufts  of  grass,  and  often  runs  several  yards.  It 
feeds  on  ants,  the  larrs  of  small  grasshoppers,  and  various  other  in* 
Mcti.  This  bird  if  not  an  aberrant  species  of  Swainson's  genus  Pratt- 
eokf  is  probably  a  link  joining  it  to  the  PrtnioB,  It  differs  from  the 
character  of  Pratieola  in  its  shorter  hind  claw,  and  unnotched  bill. 
Irides  brownish  yellow ;  bill  brownish  above,  pale  below  ;  legs  flesh 
coloored.  Length  4  to  4^  inches ;  of  wing  2 ;  tail  nearly  2 ;  tarsus 
nearly  rV^hs*  I  have  specimens  smaller  than  this  in  every  respecti 
killed  below  the  ghauts. 


Sub  Genus  SYLVIA.— TVi/c  Warbler. 
123. — <S.  Montana^  Horsf. 


This  species  (if  truly  distinct),  which  differs  from  the  next  only  ia 
size,  is  rare  in  the  peninsula.  1  possess  but  one  specimen,  the  locality 
of  which  I  have  mislaid.  Length  5^|^ths;  wing2y^ths;  tail  rather  more 
than  2 ;  tarsus,  tV^^^  »  ^^^  q^^^l  feather  very  minute  and  sharp  pointed, 
2d  quill  feather  longer  than  the  6th. 

IM.— ^.  Bam<h  Syke8.-^FiUage  fFarUer. 

This  is  a  tolerably  abundant  bird  in  most  parts  of  India,  frequenting 
hedges,  gardens  and  trees,  in  cultivated  ground,  and  near  villages.  It 
is  lively  and  active,  hopping  about  the  branches,  and  capturing  various 
•mall  insects,  occasionally  on  the  wing,  but  generally  on  the  branches 
or  leaves*    It  has  a  rather  harsh  chuckling  note  which  it  incessantly 
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utters  on  beiBg  approached,  and  efkdeavours  to  hide  iteelf,  creeping  to 
the  farther  side  of  the  tree.  Some  time  ago  a  nest,  carelessly  put  toge- 
ther with  twigs  and  grass,  containing  4  pure  white  eggs,  was  brought 
to  me  as  the  nest  of  this  species.  It  was  found  in  a  hedge.  Irides  yel- 
lowish brown  ;  bill  brown  above,  yellowish  below ;  feet  flesh  coloured 
yellow.    Length 4i^7r^h9 ;  tail  about  2  inches;  wing  to  end  of  3d  quill 

Sy^ths  ;  1st  a  spurious  quiil  feather  larger  arid  more  rounded  than  in 
the  latt,  and  the  2d  is  only  equal  to  the  7th. 

J25.-.5.  Trochilusl— Willow  tFarbfer  of  Europe. 

I  possess  a  single' specimen,  of  what  I  suppose  is  this  bird,  obtained 
laftely  ilt  n  #bod6d  valley,  along  the  edge  of  the  northern  range  of 
gl)aut9.  It  appeared  active  and  Ih-ely  in  ifs  habits,  occasionally  flying 
ffani  some  feeds,  and  perching  6n  a  stotle  in  a  brook,  and  from  thence 
rfiflfkmg  tikfrti  salli«ft  after  insects  M  the  air,  or  sei:^ihg  one  on  the  san ^ 
of  the' ri\ulef.  I  shall  here  add  a  btief  description  of  my  specimen. 
Above  brownish  orflvtf ;  benciith  whiHsh,  tinged  with  yellow  oh  the  un- 
rfef#irtg,  and  tail  coverts  also  6n  the  outer  edge  of  iha  wing.  Length 
nof  (jui^t^  &  iftches  ;  of  wrng  2 J  ;  bill  and  legs  trowhisTi  black. 

126. — 6'.  htppolais  .♦—CAi/'-c/ia/f  of  Europe. 

I  possess  specimens  of  what  I  shall  consider  as  this  bird,  till  they 
have  been  examined  and  identified  irt  Enrope.  I  ptocnred  them  in  the 
elevated  district  of  Wynaad,  and  on  the  Neilgherries.  Two  of  the  spe- 
cimens have  their  plumage  consisting  entirely  of  green  and  3'ellovv,  but 
these,  I  see,  are  considered  by  Yarrell  as  young  birds.  They  were  seen 
hopping  briskly  about  the  branches  of  high  trees.  Irides  light  brown, 
tength  4t  oths ;  wing2f*othsj  tail  lyVl^sj  bill  much  wider  than  in 
the  last  species. 

l27.-^5'.  /ii(/ica.— New  species  ? 

This  warbler  somewhat  approilctied  the  description  of  <9.  Javaritcd  of 
Horsfield,  but  differs  in  wanting  the  fulvous  hue  of  the  forehead  and 
chin.  1  have  hith^to  seen  it  but  i^fety,  and  only  in  the  more  northern 
parts  of  the  tabl^  land,  during  the  cold  weather.  I  saw  it  frequenting 
ffees,  hopping  briskly  dbout  the  smaller  twl^^s ;  silso  on  one  occasion  on 
a  faush  on  the  side  of  a  precipitous  rocky  mountain. 
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Doer, — Above  olive  grey ;  beneath  olivaeeoHe  yellow  ;  eye-streak 
blight  yellow  ;  bill  brown  above,  yellowish  below ;  legs  greenish 
brown.    Length  5  incbes  ;  of  wing  27^(1^8  ;  tnil  about  2 ;  tarsus   iVthe. 


SjjB  Family  PARIAN^E.—Ti/*. 
Sub  Genus  ZOSTEROPS,  Horsf.  and  V'lg.—White'eye. 

128. — Z.Maderaspatensis.— Mot.  Maderatpatana^h. — 5.^wcop#,VieiII. 
Epcycl.  Meth.  p.  441. — S.  paipebroiOt  Temm.  P.  C. — Indian  fVhile'Pj^c, 

This  pretty  plumaged  little  bird  1  have  hitherto  found  in  greatest 
abundance  on  the  Siimmit  of  the  Neilgherries.  Towards  the  more 
northern  portion  of  the  table  land,  it  begins  to  occur,  though  spa- 
ringly, in  the  more  wooded  parts  ;  and  it  is  of  tolerably  frequent  occur- 
rence among  the  more  wooded  valleys  of  the  northern  ghauts.  Ou  the 
Neilgherries  it  frequents  both  the  thick  woods  and  gardens,  and  in  the 
latter  may  often  be  seen  clinging  to  the  flower  stalks,  extracting  the 
minate  insects  that  infest  flowers,  by  the  pollen  of  which  its  forehead 
is  often  powdered.  It  feeds  generally  in  small  flocks,  is  lively  and 
brisk  in  its  movements,  and  keeps  up  a  continual  -feeble  twitter.  Jrides 
light  yellowish  brown  ;  bill  blackish ;  legs  horn  coloured.  Length 
about  4i  inches  ;  wing  2-J»-ths ;  tail  l/^ths. 

Sub  Genus  PARUS.— 7'i7. 

129.— P.  airiceps,  UorsUSUek-fteaded  Til. 

I  have  only  seen  this  Indian  Tii  towards  the  south  of  the  peainsuU 
OD  the  Neilgherries,  where  it  is  cooainon  in  the  woods,  asaooiating  in 
small  familiea,  and  feeding  on  various  insects  and  seeds,  to  obtain 
vbich  it  occasionally  resorts  to  the  gardens.  I  have  seen  it  onoe  or 
twice  only  along  the  range  of  northern  ghaals,  but  it  probably  ia  to  be 
fonnd  all  along  the  range  of  western  ghauta,  as  it  is  anumerated  io 
the  catalogues  both  of  Colonel  Sykes  and  Mr.  Elliot. 

136.— P.  Xanthogentfs.—Yellcw  chteked  T'U> 

This  ^>ecies  is  also  an  inhabitant  of  the  Neilghar-vies,  but  I  only  ob- 
>^rTed  it  in  the  warmer  parts  about  the  edges  of  the  hills.     1  have 
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hitherto  observed  it  in  no  other  locality,  but  it  is  mentioned  in  Mr 
Elliot's  catalogue,  as  well  in  Colonel  Sykes'.  Food  and  habits  of  the 
last.    Irides  light  brown* 

131. — P.  meUtnolophus,  Vigors. — Gould's  Cent. 

I  have  only  observed  this  pretty  little  species  in  Goomsoor,  where  I 
found  it  frequenting  lofty  trees  in  open  spaces  in  the  jungle. 

132. — P,  9  minuius, — New  species  ? 

I  lately  obtained  in  a  wooded  valley  at  the  edge  of  the  northern 
ghauts  a  single  specimen  of  a  small  species  of  77/,  but  unfortunately 
in  imperfect  plumage.  It  has  the  upper  sur&ce  of  the  body  of  a 
greenish  ash  colour,  tinged  on  the  forehead,  rump,  and  upper  tail  coverts 
with  greenish  yellow  ;  beneath  cinereous  white,  tinged  in  spots  with 
light  yellow ;  wing  coverts  edged  with  greenish  yellow  ;  bill  and  legs 
lead  colour.  Irides  light  brown.  Total  length  about  3y<^ths  of  an 
inch;  of  wing  2^th8;  tail  1|;  tarsus  ^^ths.  Its  bill  is  larger,  and 
less  robust  than  in  the  TiiSf  in  general  approaching  that  of  JEgithalue, 

Sub    Genus  PARISOMA,  Sw.  ?— Vieill.^Sect.  1.  Swains.? 

s 

las.— p.?  riVwtcfe*.— New  species.  ?— 0/i»«  Tii. 

This  curious  little  bird  appears  to  be  a  link  joining  the  Pariants  to 
the  Vireoin€B.    It  has  the  bill  considerably  more  strongly  developed 
than  in  Pari$oma^  as  described  and  figured  by  Swainson,  but  as  it 
otherwise  appears  to  agree  with  it,  may  be  considered  as  an  aberrant 
species.    I  first  obtained  this  Tit  in  open  spaces  in  the  jungle  in  Goom- 
soor,  and  have  lately  observed  it  in  lofty  trees  towards  the  more 
northern  portion  of  the  table  land.     It  associates  in  small  flocks,  and 
frequents  the  highest  branches,  hopping  briskly  about,  and  diligent- 
ly examining  the  leaves,  firuit  and  flowers  for  various  insects.    I  found 
its  food  to  consist  of  small  spiders,  insects,  eggs  and  larvs,  aphides 
and  various  other  minute  insects. 

Deser, — Above,  greenish  olive ;  wings  and  tail  brownish  ;  the  feathers 
of  the  former  edged  with  light  olive,  and  those  of  the  tail  tipped  with 
white;  beneath,  dirty  greenish  white;  bill  and  legs  lead  colour. 
Irides  orange  yellow.  Total  length  4  inches;  wing  2  fV^;  ^^ 
I-i'oths;  tarsus -fifths. 
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Sub  Family  MOTACILLINiE.^ira^totb. 


Gen.  BUDYTES,  Cuv. 


134. — B.  citreola, — Yellow  headed  fVagtaU. 

This  species  is  occasionally  met  with  ip  most  parts  of  Iniia,  during 
the  cold  season,  but  is  not  nearly  so  abundant  as  the  next  species*  I 
biTe  seen  it  on  the  banlu  of  rivers,  and  also  in  wet  paddy-fields. 


135.— B.  negUcta,  Gould. — B.  Beema,  Sykes.—B./arfl,  of  Continen- 
tal authors. — Peelkya,  H. — Yellow  fVaglail. 

The  B'  Beema  of  Sykes,  appears  to  be  identical  with  the  species 
from  the  continent  of  Europe,  lately  pointed  out  by  Gould,  as  differing 
fro«  the  B.Jlava  of  Britain. 

The  Peelkya  is  an  extremely  common  bird  in  all  parts  of  India,  during 
the  cold  weather,  remaining  till  April.  It  associates  together  occasi- 
onally in  large  flocks,  frequenting  damp  spotft  of  ground  near  tanks,  and 
marshy  places,  but  also  the  grain-fields,  and  dry  plains,  feeding  among 
wttle.  Single  birds,  however,  or  two  or  three  together,  are  not  un- 
commonly seen  about  bouses,  and  ip  gardens,  sometimes  perching  on 
trees,  or  the  top  of  a  house,  or  wall.  It  feeds  on  various  minute  insects 
M<1  their  larvsc. 


136.—^.  melanocephalat  Sykes.— B/ac^  headed  WagtaiL 

I  am  very  doubtful  if  thia  is  a  distinct  species  from  the  last.  It  is 
generally  found  in  company  with  it,  and  I  have  seen  many  specimeoB 
daring  the  moulting,  when  there  were  only  a[few  feathers  on  the  bead, 
that  had  assumed  the  black.  I  have  a  specimen  with  the  head  of  a  lead 
colour,  and  a  stripe  from  the  angle  of  the  mouth  to  the  ears  only  black, 
without  any  superciliary  stripe.  This  is  probably  the  female,  whether 
it  be  a  distinct  species,  or  only  the  winter  plumage  of  the  last.  Habits 
aud  foody  same  as  the  last. 

186.— bis.— -B.  flava^  Ray,  Gould.— Teflou?  fVagiail  of  British  au- 
thors. 
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If  the  yellow  superciliary  mark  be  an  unerring  characteristic  of  thi 
British  bird,  it  may  also  be  enumerated  as  a  winter  visitant  to  India, 
have  shot  it  in  company  with  B.  negleeta^  and  the  last. 


Gbn.  MOTACILLA,  Auct.— rm*  JVagtaU. 

137. — M>  boarula. — Wood  or  Jungle  Wagtail, 

This  species  is  numerous  on  the  Neilgherries,  where  it  frequents  ran-*' 
ning  streams,  also  enters  gardens,  &c.  It  is  very  abundant  on  th^ 
passes  leading  up  to  the  hills,  hopping  along  the  road,  and  flying  before 
a  traveller,  often  for  some  distance.  I  have  once  or  twice  seen  it  latel^f 
in  woody  streams  in  the  more  northern  portion  of  the  table  land,  during 
the  cold  weather  onlv. 

138. — M.  Maderaxpaiensis,  Aucf. — Af.  picata,  Frankl. — M^vartegota^ 
Steph. — Mhamoola,  H. — Indian  Black  and  White  fVagtail, 

This  species  is  found  throughout  the  peninsula,  only  in  beds  of  rivers. 
Length  nearly  9  inches ;  tail  4 ;  wing  3 , Vths. 

139. — M.  variegata,  Vieill. — Encycl.  Method,  p.  408. 

I  have  not  myself  met  with  this  species,  which  Mr.  Elliot's  notes 
have  made  known  to  me  as  an  Indian  bird,  and  from  which  1  take  the 
following  description,  **  Above  brown  cinereous  ;  beneath  white  ;  wings 
medial;  tail  feathers  (not  the  centre  ones),  and  two  chest-bands,  black; 
eye-brows,  two  diagonal  bars  on  the  coverts,  and  an  imperfect  third  one 
on  the  quills,  and  ends  of  two  outer  rectrices,  white  ;  two  brownish 
lines  down  the  throat.  Length  6^  inches."  I  see  this  is  also  enume- 
rated by  M.  Lesson,  as  an  inhabitant  of  Bengal. 

I40.r— ilf.  alba,  Auct. — Mot,  DukhunensiSf  Sykes. — Dhoheen^  H. 

I  have  not  hitherto  observed  this  species  in  the  Camatic,  but  it  is 
very  common  over  most  of  the  table  land,  during  thecold  weather  only, 
migrating  to  the  north,  at  the  commencement  of  the  hot  season.  It 
frequents  rivers,  open  fields,  gardens,  villages,  stable  yards,  &c.,  and 
occasionally  even  enters  bouses,  feeding  on  a  great  variety  of  insects. 
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Gbnus  ANTHUS. 

I  shall  under  this  genus,  enamerate  two  species,  which  although  they 
do  not  exactly  come  under  Swainson's    re>tricted  definition,  are  yet 
considered  as  ArUht,  by  most  authors,  aud  they  have  more  of  the  manners 
of  this  family  than  of  the  Larks^  with  which  Swainson  has  very  pro- 
perly, I  think,  associated  most  of  the  species,  of  the  Anthus,  of  older 
authors. 

HI,— A.  arborevs  f—Trf  Pipit  ?,—Mu8arichee,  H. 

This  species,  so  much  resembles  the  description  of  the  Tree  Pipit  of 
Europe,  that  in  the  absence  of  more  precise  information,  I  shall  consl« 
der  it  as  such.    It  is  only  a  visitor,  during  the  cold  weather,  coming  in 
October,  and  remaining  till   April  or  May.    Associates  generally  m 
small  flocks,   frequenting  heds  of  wooded  streams,  edges  of  tanks,  and 
other  moist  places.    Is  also  found  in  grain-fields,  gardens,  and  groves 
of  trees.    It  feeds  partly  on  the  ground,  on  various  insects,  and  also 
on  grain,  and  on  being  disturbed  flies  up   to  the  nearest  tree.     It  fre- 
quently, however,  feeds  on  trees,  hopping  about  the  upper  branches, 
like  a  ;$y/t;fa,  and  occasionally  even  snapping  at  an  insect  on  the  wing. 
Mr.  Elliot  says,    '<  Its  flesh  is  used  by  falconers  as  a  restorative  to  the 
^V'^f  and  is  said  to  be  very  delicate.*'    Length  6^  inches ;  wing  3^. 

142.-^.  Riehardi  t 

h  is  with  some  hesitation,  that  I  consider  the  specimen,  which  I 
pottess,  to  be  the  same  as  the  Anthue  Riehardi^  but  as  it  appears  to 
Agree  with  many  of  the  characters,  as  given  in  the  descriptive  works  I 
possess,  I  shall  do  so  provisionally,  till  correct  information  be  obtained. 

I  have  only  met  with  this  bird,  on  one  occasion,  on  the  banks  of  the 
Toobaddra.  It  was  in  pairs,  and  its  manner  of  flight  was  exactly 
Amilar  to  that  of  the  fFagtaiU. 

Deser, — Above  olive  brown,  shaded  with  dusky,  and  many  of  the 
feathers  edged  with  whitish  ;  heneath  whitish,  the  breast  streaked 
with  brownish,  and  a  brown  streak  running  down  from  the  base  of  lower 
mandible  on  either  side.  Irides  brown.  Length  7}  inches ;  wing 
2-1^ ths;  tail  about  3;  tarsus  Ii^ths;  hind  toe  IrVihs  (with  claw); 
claw  alone  i^ths. 
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Fam.  MUSCICAPIDiE,  Swains.  ? 
Sub  TjlU.  MtJSCICAPINiE,  Sw.— 3Vm«  Flycatchers. 

GElftJs  RHltlDURA,  Vig.  and  Horsf. 
Sub  Gsmus  LEUCOCIRCA,  Swains.— i^an^ai/ec^  Flycatcher. 

143.— Z.  alhO'frontala.—R.  albo-frontala,  Fr^mkL— White  browed 
Fantail.'^Mucchureea  (i.  e.  Mosquito  catcher)^  H. — Manatee,  Mai. 

This  pretty  and  lively  Flycatcher,  is  only  to  be  met  with  in  th« 
southern  parts  of  the  peninsula,  in  well  wooded  districts,  and  open 
forest  jungle,  as  in  Travancore  and  Malabar.  I  have  never  seen  it  in  the 
Cunlatic.  Towards  the  northern  part  of  th«  table  land,  however,  it 
is  much  more  common,  being  met  with  during  the  cold  weather  in 
every  clomp  of  trees,  and  in  wooded  nullahs,  indeed^  throughout  the 
year.  It  is  a  most  active  and  restless  little  creature,  continually  flit- 
ting about,  from  branch  to  branch,  snapping  up  an  insect  on  the  wing, 
every  now  and  then,  and  raising  its  outspread  tail,  and  lowering  its 
wings,  whenever  it  reseats  itself  on  a  twig.  It  is  by  far  the  most  rest- 
less of  all  the  Indian  Flycatchers,  seldom  returning  to  the  same  perch, 
but  traversing  successively  all  the  branches  of  the  large  trees  it  de- 
lights to  frequent.  It  is  by  no  means  uncommon  in  gardens,  seating 
Itself  on  the  sticks  of  peas  or  beans.  I  have  once  or  twice  seen  it 
perched  on  the  back  of  a  cow,  that  was  laying  down  beneath  a  tree,  nnd 
})ursuing  insects  from  this  unusual  perch.  I  have  nho  seen  ft  on  the 
ground,  near  a  thick  hedge  side.  It  has  a  veiy  sWeet  Httle  song,  which 
it  warUes  forth  every  now  and  then,  consisting  of  several  notes  follow- 
ing each  other  regularly  in  the  deseendnifg  scale.  Its  chief  food  is 
siiall  8of I -winged  insects,  especially  musquitoes.  Its  Malyalam 
iwme  lignifies  *  washerwoman,*  and  is  given  from  the  continual  motion 
of  its  tail.  Irides  dark  brown ;  bill  and  legs  black.  Length  about  7 
inches  ;  tail  3  -p^ths ;  wing  3  iV^hs  ]  tarsus  /^ths. 

144. — L.  fmitovwtris. — It.  fustoventris,  Frankl. 

I  have  not  hitherto  shot  tins  species,  and  have  only  once  observed 
it  in  low  bushy  ground  on  the  Neiigherries.  Colonel  Sykes  mentions 
it  as  frequenting  the  same  localities  as  the  last  species. 
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Genus  MUSCICi^PA,  Auct. 

Sub  Genus  CRYiTOLOPHA,  S«r. 

145.--C.  paiticephala,  Swains.  Nat  Libr.  vol.  21,  PL  23.— G^rey- 
Afarferf  Ffyctttcher. 

The  oaly  locality  in  the  more  aoalhern  part  of  India,  where  I  have 

net  this  curious  Ii(tle  bird,  is  the  sommit  of  the  Neilgberries,  in  the 

dense  woods  of  which  it  is  not  very   uncommon.     In  the  northern 

psrt  of  the  Deccan,  however,  it  is  occasionally  to  be  met  with,    only 

in  the  cold  season  however,  in  large  topes  of  trees,  and  it  increases 

in  number  towards  the    north,  and  in    the  jungly  valleys  and  nul- 

hhs  of  the  northern  ghauts,  it  is  by  no  means  rare,  always  frequent- 

^i  by  preference  the  deepest   thickets.    Though   not   so    lively  as 

the  fan/aiYf,  it  is  yet  more  so  than  many  of  Xht  Flyeatehers ;  it  fre- 

qnently  sallies  forth  from  its  perch  on  a  twig  after  passing  insects,  and 

^not  always  return  to  the  same  branch,  and  often  changes  its  perch, 

though  it  remains  for  some  time  in  the  same  locality.    It  has  a  plea- 

wnlbut  feeble  chirping  note.     Irides  deep  brown ;  bill  brown  above, 

pile  beneath ;  legs   reddish.    Length  rather  better  than  4^  inches  . 

wing  2  -j^^ths ;  tail  2  yV^hs  ;  tarsus  \  inch. 


Sub  Gemus  MUSCIPETA,  Cuv.,  Swains. 

146.~a/.    Paradisi,  Auct.— Sykes'    Cnt. —Houstenee    Bulbul,  H.— 
^oa^  tailed  white  Flycatcher, 

This  most  lively  and  elegant  bird,  is  far  from  being  common  in  any 
part  ef  the  peninsnla,  but  is  to  be  found  in  greatest  plenty  in  the  ex- 
tensive woods  of  the  western  coast.  Occasionally  it  is  met  with  in 
the  Camatic,  in  the  more  wooded  parts,  and  even  in  gardens,  as  also, 
thongh  more  rairely,  on  the  table  land.  It  feeds  chiefly  on  insects 
eanght  oti  the  Witig,  now  and  then  snapping  a  caterpillar  or  other  in- 
sect off  a  branch. 

I  never  saw  it  feed  on  the  ground,  as  mentioned  by  Colonel  Sykes, 
Bor  have  I  usulJl^  fotind  its  food  to  consist  of  very  minute  insects,  hav- 
ing on  several  occasions  seen  this  as  well  as  the  next  species,  feasting 
on  gooi  sired  caterpillars,  but  my  opportonities  of  observing  it  have 
Ititfierlo  yattBL  ftw.    nit,  at  well  t»  the  SuHana  BttlMi  are  certainlf 
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less  sedentary  in  their  habits,  than  the  true  AfvscicaptE,  and  have  the 
habit  of  wandering  more  from  tree  to  tree,  and  less  frequently  returning 
to  the  same  percb.  This,  in  accordance  with  Le  Vaillant's  observatious, 
as  mentioned  by  Swainson.  The  flight  of  this  species  is  very  elegant. 
I  always  observed  it  single.  I  have  not  had  the  means  hitherto  of 
verifying  Colonel  Sykes'  remarks  on  the  females  of  thi?,  and  the  next 
species.  The  female  of  this  as  described  by  Colonel  Sykes,  appears  to 
be  identical  with  the  supposed  new  species  of  Swainson,  figured  in  his 
volume  on  Flycatchers,  in  the  Naturalists'  Library ,  under  the  name  of  Af» 
leucogasler.    Length  about  10  inches ;  of  wing  3-i\th ;  tail  5   to  6  in* 

ches;  tarsus  VVlbs  ;  hill  to  front  iV^is;  ^^  ^^P^  ^rV^h ;  bill  and  na« 
ked  skin  round  eye  of  a  delicate  lilac  blue  colour;  feet  plumbeous. 
Irides  deep  brown. 

147.— iJf.  IndicGt  Steph.— A/,  cattaneat  Temra.--5AaA  Bulbul,  or  Sul* 
tana  Bulbul^  H. — Long-tailed  red  Flycatcher. 

The  Sultana  Bulbul  is  more  common,  and  more  generally  spread  than 
the  last,  though  far  from  being  abundant.  Food,  manners  and  habits  of 
the  last.    Dimensions,  &c.  as  in  M.  ParaditL 


Sub  Gemus  MUSCICAPA,  Sw. 

148.— M.  ccpruleut  Veiell.  Encyl.  p.  807.— 3/".  occipitalis,  Vig.  Proc. 
Z.  S.  for  1 831. — Black-napcd  Blue  Flycatcher,^ M,  coeruleocephala, 
Sykes'  Cat.  Young  bird  ?^Gobe'mouche  bleu  des  Philippines,  Buflun. 
PL  En.  No.  666,  fig.  I. 

The  M.  occipitalis  of  Vigors,  appears  to  be  identieal  with  the  bird 
previously  named  as  above.  It  is  very  rare  in  the  peninsula.  I  have 
only  seen  it  twice,  once  on  the  Coonoor  pass  of  the  Neilgherries,  and 
again  in  the  Wynaad,  in  both  places  in  dense  jungle.  I  have  also  seen 
a  specimen  shot  in  the  Malabar  Coast  At  the  times  I  observed,  it  was 
flying  from  tree  to  tree,  remaining  on  each  a  short  time,  and  capturing 
an  insect  or  two,  and  then  resuming  its  flight.  The  form  of  this  Fly- 
catcher  is  peculiarly  slender  and  delicate,  differing  much  from  the  more 
rounded  and  compact  forms  of  the  true  Muscicapa,  Irides  deep 
brown;  bill  bluish;  legs  bluish  black.  Length  6  inches ;  of  wing  to 
end  of  5th  quill  2tVi1)8;  of  tail  2| ;  tarsus  /^ths  ;  bill  to  front  tV^^  I  to 
gape  -^^ths.     This  is  evidently  an  aberrant  species,  leading  to  A/yia' 
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fra  by  its  long  tail  (which  is  slightly  rounded),  and  other  peculiarities 
of  form. 

149. — A/.  palUpes. — New  species  ? — A/.  Indigo,  Horsf.  ? — White  bel- 
Ued  blue  Pfyeateher^ 

This  species  resembles  much  the  description  of  A/.  Indigo  of  Hors. 
field,  but  that  is  said  to  be  only  4^  inches  long  (GiiflT.  Covier),  and  is 
therefore  perhaps  distinct.  I  have  only  shot  a  single  specimen  of  this 
species,  in  thick  forest  on  the  Coonoor  ghaut,  where  I  observed  it  dart- 
ing on  insects  from  its  perch  on  a  low  branch. 

Bemr, — Entirely  of  a  deep  indigo  blue,  except  belly  and  under  tail 
coverts,  which  are  white ;  wings  and  tail  dusky  on  their  inner  webs  ; 
bill,  black  ;  legs,  feet,  and  claws  pale  whitish  flesh-colour.  Irides  deep 
brown.  Length  about  6^  inches;  of  wing  SrVths;  tail  2J;  tarsas 
more  than  iVths;  bill  to  front  about  yVths;  to  gapeyV^hs;  the  5th 
ud  6ib  quills  are  subequal  and  longest,  and  the  tail  is  nearly  even. 

150.— Af.  Banyumag,  Horsf. — Red  breasted  blue  Flycatcher, 

This  pretty  little  species,  is  spread,  though  sparingly,  throughout  In- 
dia} and  I  have  met  it  wherever  there  was  much  wood,  in  Goomsoor,  in 
the  Northern  Circars,  at  the  Tapoor  pass,  in  the  Carnatic,  and  on  the 
^wt  coast,  where  it  is  of  tolerably  frequent  occurrence.  I  have  also 
*c^itin  the  northern  part  of  the  bare  table  land,  once  in  a  clump  of 
^'^neara  village,  and  again  in  a  jungly  nullah.  It  feeds  in  general, 
'i^e  its  congeners,  from  a  fixed  perch,  catching  its  prey  on  the  wing, 
^Qt  1  have  repeatedly  seen  it  descend  to  the  ground  to  pick  up  an  in- 
>^t.  and  even  hop  a  step  or  two  whilst  down. 

The  structure  of  its  bill  is  similar  to  that  of  the  last,  viz.  long  and 
bpering,  and  the  4th  and  5th  quills  are  subequal  and  longest ;  bill 
Mack;  legs  brownish.  Irides  deep  brown.  Length  rather  more  than 
5}  inches;  wing2^ths;  tail^rVths;  tarsus  i^ths;  bill  to  front  y^ths; 
togape/^ths. 

151.— Af.  mehmope,  Vig.— Gould's  Cent.— Pa/e  blue  Flycatcher, 

1  possess  two  specimens,  of  what  I  consider  to  be  this  species,  as  well 
from  the  drawing  in  Gould's  Century,  as  from  the  description.  The 
one  I  procured  in  Gioomsoor,  the  other  in  a  jungly  valley  at  the  edge 
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of  the  northern  gbauU  near  Ajuateb.  It  captures  its  insect  prey  on  the 
wing,  as  well  as  occasionally  on  the  ground,  returning  to  the  same 
perch.  Length  about  6  inches ;  of  wing  SyV  ths ;  tail  3  inches ;  tarsus 
•jfi^hs;  bill  to  front  yVhs;  to  gape^ths;  bill  and  legs  black.  1  rides 
deep  brown ;  bill  short  triangular— 4th  quill  the  longest,  Sdsubequalto 
the  5  th. 

153.^ J/.  aHi'caudata. — ^New  species  ? — M,  thalauina,  Swains.  ? — 
White  tailed  or  Neilgherry  Blue  Fiycatcher, 

Descr,^0(  a  deep  indigo  blue  colour,  inclining  to  lasuline  on  the 
forehead,  head  pad  shoulders ;  bdly  ashy  blue  mingled  with  whitish; 
under  tail  covert  whitish,  barred  with  dusky  blue;  wings  and  tail  dusky 
black ;  the  feathers  edged  with  blue,  and  those  of  the  tail  (the  centre 
feathers  excepted)  whitest  their  base;  bill  and  legs  black.  Iridea  deep 
brown.  Length  6^  inches ;  of  wing  3  y^ths ;  tail  2  V^ths  ;  tarsus 
Y^^ths;  bill  to  front  tV^^*  ^^  g^pe/^ths;  bill  rather  longer  and 
less  triangular  than  in  M.  melanops,  not  so  long  as  in  M,  paUipee  and 
M,  hanywaas — 4th  and  5th  quills  equal  and  longest. 

I  have  hitherto  only  found  this  species  on  the  Neilgherries,  in  the 
dense  woods  of  which  it  is  far  from  being  uncommon.  It  captures  in- 
sects of  various  kinds  on  the  wing,  from  a  fixed  perch,  occasionally  a 
small  flock  of  five  or  six  of  them  are  seen  together  in  a  state  of  con- 
tinual movement,  taking  short  darts  and  gambols  in  the  air,  as  much  in 
sport  apparently,  as  in  actual  pursuit  of  insects. 

153. — 3L super ciliar is, — New  species?. —  White hroteed  blue  Flycittcher, 

Descr, — Above  and  sides  of  the  breast,  of  a  beautiful  light  indigo,  or 
rather  prussian  blue,  beneath;  superciliary  stripe  extending  to  some 
distance  behind  the  eyes,  and  base  of  the  tali ;  feathers  (except  the 
central  ones),  pure  snowy  white.  Some  of  the  feathers  of  the  rump 
with  the  shaft,  and  a  bar  in  the  middle  of  the  feather,  also  white ; 
bill  and  legs  black.  Irides  deep  brown.  Length  4}  inches;  wing 
2  y^^ths;  tail  1  i^^ths;  tarsu6y<\^ths ;  bill  to  front  y^ths;  to  gape  y^ths; 
bill  more  lengthened  than  in  the  two  last,  very  little  compressed  ;  wings 
with  4th  quill  longest,  ddand^5th  subequal. 

I  lately  obtained  a  single  specimen  of  this  beautiful  little  species,  in 
a  wooded  valley,  at  the  edge  of  the  range  of  northern  ghauts. 

154.— 3f.  PoonensiSt  Sykes.— AT.  latirostris,  Swams.  Nat.  Lib.  vol. 
21  l—^Zukkee,  U.^Indian  Grey  Flycatcher. 
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I  possess  two  specimens,  wliich,  as  they  differ'only  in  size,  I  consider 
as  identical  with  the  species  named  as  above  by  Colonel  Sykes,  and 
SwainsoD's  supposed  new  species  does  not  appear  to  differ  from  them. 
The  smaller  of  my  specimens  was  procured  in  the  hot  Camatic,  near 
Thchinopoly,  the  larger  one  on  the  Coonoor  pass  of  the  NeilgherrieHi 
at  a  considerable  height.  I  have  observed  it  on  several  other  occasions, 
both  Id  the  Camatic,  and  on  the  Malabar  Coast  It  feeds  on  insects,  which 
it  captures  on  the  wing  from  a  fixed  perch,  and  it  is,  I  thiuk,more  seden- 
tary in  its  habits  than  any  of  the  previously  described  Flycatcherg,  Bill 
blackish  above,  whitish  below,  except  at  tip ;  i rides  deep  brown ;  lega 
brown.  Length  of  my  specimens  5  and  5}  inches  ;  of  the  first,  the 
^Bgis  2^ths;  tail  2;  tarsus  ,V^li8;  ^^^^  ^^  ^^^^^  rV^hs;  to  gape 
nearly -^ihs.  In  the  larger  one  the  wing  is  2j  ^ths.  In  both  the  3d 
and  4th  qnills  are  eqaal  and  longest. 

155.— ilf.  hirundinaeea^  Horsf.,  Temm. — M,  picaia,  Sykes. — Tepkro' 
^w  kirundinaceuSf  Sw.  ?-- Black  and  white  Flycatcher, 

This  bird  has  so  much  the  habits,  as  well  the  general  structure 
and  appearance  of  a  Flycatcher ^  that  I  shall  for  the  present  here  re- 
tain it,  and  a  closely  allied  species,  although  Mr.  Swainson  has,  I  see, 
ranged  it  as  a  Tephrodornis, — Vide  remarks  postea. 

1  baye  only  hitherto  seen  it  on  the  Neilgherries,  where  it  is  not  very 
Common  in  the  woods,  darting  upon  insects  in  the  air  from  a  branchy 
^d  though  perhaps  it  wanders  about  more  than  many  of  the  genus,  is 
yet  not  nearly  so  restless  as  the   FantaiU,    Bill  and  legs  black ;  irides 

sienna  yellow.    Length  5^  to  6  inches  ;  of  wing  2Wths ;  of  tail  2TVths; 
tarsus  nearly  J  inch ;  bill  to  front  vVths ;  at  gape  i^^ths. 

156.— If.  erythropifgia, — ^New  species  ? — Tephrodomh  ? — Red  breasted 
filfctUcker. 

Deter. — Male  : — plumage  above,  cheeks  and  chin,  of  a  glossy  blue 
black;  beneath,  longitudinal  stripe  on  the  wings,  and  outer  edges  and 
lips  of  the  lateral  tail  feathers,  white ;  breast  and  rump  of  a  beautiful 
orange  red,  darkest  on  the  rump. 

Female,^with  the  parts  black  in  the  male,  of  an  ashy  brown  (except 
the  tail  which  is  deep  black);  feathers  at  the  base  ofibe  bill  above 
vhitish  I  mmpi  outer  edges  and  tips  of  the  lateral  tail  feathers,  and  be- 
neath, white,  tinged  with  ashy  on  the  breast.    Bill  and  legs  black ; 
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iridet  brownish  yellow.  Length  6}  ioehes ;  of  wing  ^rVhs  ;  tail  Sixths ; 
tarsus  I  inch;  bill  to  front  iVths;  at  gaper^tbs. 

1  ba?e  only  once  seen  this  prettily  marked  8pecies»  in  low  and  thick 
Jungle  on  the  top  of  the  ghauts,  near  Ajunteb,  when  I  fortunately  pro- 
cured both  male  and  female.  I  found  fragments  of  various  insects  in 
their  stomachs,  but  bad  no  opportunity  of  observing  their  manner  of 
ibeding  or  other  habits. 

These  two  last  species  certainly  differ  from  Muicicapa  in  some  par« 
tieulars.  Their  tarsi  are  distinctly  scaled,  and  the  bill  (especially  of 
the  former  species),  is  stronger,  more  thrikeAikef  and  less  depressed  ; 
but  their  small  size,  the  habits  as  observed  of  the  first  species,  and  ge- 
neral appearance,  led  me  in  the  first  instance  to  overlook  these  differ- 
ences,  and  I  had  not  observed  that  Swainson  bad  described  the  first  as  a 
TgphrodamU,  when  1  was  enumerating  the  species  of  that  genus. 


Tribe  CONIROSTRES. 

FAMiLr  CORVIDiE. 

Sub  Family  CORVINJE. 
Gbkus  CORVUS.— Croir. 

157.— C  spkndem,  VieiW.^ Patee  Kawa,  H. — Common  Crow. 

This  is  the  common  crow  of  India,  and  is  most  abundant  every  wherey 
roosting  on  high  trees,  and  spreading  in  the  morning  through  villages, 
and  eantoumentsi  &c.  It  is  a  most  fiimiliar,  noisy  and  impudent  bird 
It  breeds  on  trees  in  the  hot  weather. 

158. — C.  maerorhynehoSf  Wagl. — C  ctdminatutt  Sykes. — C.  coronet 
var.,  Frankl.  Cat. — Dheree  Kowa  or  Kurrial,  H. — Large  Hack  erow.^* 
Indian  Carrion  Crow, 

This  speciesy  though  not  so  numerous  as  the  last,  is  yet  very  abun* 
dant,  and  nearly  equally  troublesome  and  impudent.  It  partakes  more 
readily  than  the  last  of  carrion,  and  I  think  the  iCing  Crowe  appear  to 
pursue  it  with  greater  hatred  than  the  common  crow»  so  it  probably 
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oecftsioiially  pilfers  their  eggs  or  yovmg,  Irides  dark  brown  ;  bill  and 
legs  black.  Length  21  inches ;  of  wing  iSi^tbs ;  tail  7] ;  tarsus  2^  | 
bill  to  firoat  2fV<b0 ;  at  gape  2^. 


Sub  Family  GLAUCOPINiE,  Swains. 

Gbiius  CRYPSIRlNAf  Vieill.— DcndbocittAi  Gould.— rr^e  CroWf 
or  Afo^pif. 

As  Swainson  asserts  the  identity  of  these  two  genera^  I  take  the  for- 
mer as  being  the  legal  generic  name. 

159.— C.  vagabuntUu-^Piea  vagahmdm,  Gould's  Cent.  pi.  42. — Gray  and 
Hardw.  111.  L  Z. — Coracias  vagabundui,  Lath. — Maha  Lat,  H.  of 
some  Shikar€$s» — Indian  Magpi$, 

This  bird,  tbe  Indian  Magpie,  is  generally  spread  throughout  the 
SoQth  of  India,  but  is  only  at  all  plentiful  on  the  well  wooded  western 
coQit,  where  it  is  to  be  seen  and  heard  in  every  lofty  avenue.  In  the 
Caroatic,  I  have  only  seen  it  in  the  jungly  district  near  Touremcourcby^ 
ind  Id  the  table  land  it  is  also  rare,  being  met  with  only  occasionally 
io  jongly  districts,  or  in  the  neighbourhood  of  well  wooded  villages, 
h  frequents  the  highest  jungles  occasionally,  not  in  their  densest  por« 
tioni,  however.  This  bird  is  found  single  or  in  pairs,  occasionally  four 
or  five  being  seen  together.  It  lives,  as  fiirasl  have  ascertained,  en- 
^reijon  fruit  of  different  kinds,  and  is  very  fond  of  tbe  fruit  of  the 
hsDisn.  It  has  a  most  peculiar  cry,  something  like  the  metallic  sound 
of  the  call  of  the  Rack§i'tailed'Dronffo  (Dicrurut  rotifer),  but  its  usual 
call  if  a  harsh  rattling  cry,  like  that  of  the  European  MagpU.  Iridea 
blood  red  s  bill  black ;  legs  slate  colour.  It  is  considered  by  the  natives 
uakindof^Ari^rs.  Length  about  16  inches ;  wing  6 ;  tail  10;  tarsus 
'i^ths;  bill  straight  to  gape  Ii^ths. 

160.— C  leneogastra. — Dendroeiila  Uneogoitra^  Gould,  Trans.  Zool. 
Soc.  voL  1,  pL  12. — Lung  tailed  Magpi: 

This  very  elegant  species  is  much  more  rare  than  the  last  I  have 
^1  seen  it  in  the  jungles  of  Malabar  and  the  Wynaad.  It  frequents 
^densest  portions  of  the  jungles,  and  is  extremely  shy  and  wary^ 
'ceding  like  the  last  on  various  fruit  and  berries.    It  has  a  somewhat 
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similar  call.  Irides  blood  red;  bill  black;  feet  plumbeous.  Length 
l^Jtol9  inchea;  wing  5J  ;  tail  12;  tarsus  I/otl^s;  bill  straight  to 
gape  Ix^ths. 

161.— C.  Sinentii.^Piea  iinensii,  Gould's  Cent.  Him.  Birds,  pi.  43. 

I  have  biihertonot  been  fortunate  enough  to  procure  this  bird,  though 
I  think  I  have  observed  it  in  open  jungle  on  tlie  Segoor  pass  of  the 
Neilgherries  ;  but  I  bave  seen  specimens,  killed  in  the  eastern  range  of 
ghauts. 


Family  STVRNID M.— Starlings. 


Sub  Family  STURNIN^E,  Swains. 

Gbnus  STURNUS,  Lin. 

l%2.^ S.  contra,  OmtL'S,  eapensis.  Lath. — Pastor  Con/ra,Wagl. — 
Buffon  P.  £.  2S0.'^Jndian  Starling, 

The  Indian  Starling  occurs  in  great  abundance  in  the  district  of  the 
Northern  Circars,  but,  as  far  as  I  can  learn,  in  no  other  part  of 
the  peninsula  of  India.  I  first  met  it  a  few  miles  to  the  north  of 
Yisagapatam,  and  saw  it  afterwards  throughout  the  whole  district  to 
the  northward,  as  far  as  the  Goomsoor  country,  where  it  is  very  numer« 
ous.  It  lives  in  large  flocks,  feeding  on  the  ground  and  associates  free- 
ly with  the  common  Myna, 

I  know  not  if  it  remains  here  during  the  whole  season.  I  saw  it  in 
the  cold  weather.  Length  8^  inches  ;  wing  4  y^^-ths ;  tail  2}  ;  tarsus 
ly^ths  ;  bill  to  front  -^^ths ;  straight  to  gape  l-i^^^ths. 


Genus  PASTOR.— ilfynd,  H. 

163.— P.  Im/t#,  Temm. — Oraeula  trislis.  Lath. — Grae»  gryllivora 
Dandt  Buffon  P.  E.  219.— itfywii,  U.^Satognheey  M&h.—Gorwuntra 
Cau.^Common  Myna. 
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This  well  known  and  common  bird  is  found  throughout  India,  pre- 
ferring the  neighbourhood  of  cultivation  and  villages,  and  never  found 
in  high  or  dense  jungle.  It  roosts  in  numerous  flocks,  generally  on 
high  trees,  and  disperses  in  various  parties  of  two,  four,  six,  or  more, 
abont  sun-rise.  Some  enter  the  villages  and  cantonments,  others  attend 
flocks  of  sheep  or  cattle,  which  they  follow  while  grazing,  feeding  on 
the  grasshoppers  and  other  insects,  disturbed  by  the  treading  of  the 
cattle.  The  Myna  also  will  feed  on  grain,  and  seeds  of  various  kinds, 
and  is  very  fond  of  white  ants.  Its  flight  is  swift,  steady  and  direct. 
It  breeds,  I  am  informed,  in  the  holes  of  old  trees,  walls,  old  buildings, 
&c^  during  the  hot  weather,'and  is  said  to  have  3  or  4  eggs  of  a  green- 
ish blue  colour.  It  is  very  often  taken  when  young,  and  caged,  be- 
coming very  familiar,  and  learning  to  repeat  words  and  sentences  with 
great  ease.  Its  cries  are  many  and  varied,  most  of  them  harsh,  loud 
and  disagreeable,  but  it  has  also  some  sweet  and  agreeable  notes. 
Length  varies  from  10^  to  nearly  12  inches.  Irides  reddish  brown, 
ttodded  (as  Colonel  Sykes  remarks)  with  whitish  specks  on  their  ex- 
ternal margin;  bill  and  legs  yellow;  naked  skin  round  eyes,  orange 
yellow. 

164.-.P.  faecus,  Wagl.  ?— P.  Mahraitensit,  Sykes  ^--Hm  Myna. 

^isvery  closely  allied  species,  I  have  found,  in  greatest  abundance, 
on  the  Neilgherries,  where  it  accompanies  cattle  like  the  last  (whose 
place  it  supplies  here),  and  also  frequents  gardens,  eating  various  seeds, 
^d  fruit.  I  have  also  seen  this  species  in  the  Wynaad,  and  I  think, 
on  one  occasion,  in  Mysore.  I  have  united  Colonel  Sykes'  name  to 
that  previously  given  by  Wagler,  and  have  little  doubt  but  that  they 
^  the  same  bird.  Colonel  Sykes  however,  says  *'  possesses  no  crest," 
uid  Wagler  does  not  mention  one,  though  he  probably  infers  it,  as  he 
wySf  "  very  similar  to  P,  TristisJ*  Now  my  specimens,  though  they 
have  not  the  flowing  crest  of  the  common  Myna,  have  the  feathers  of 
the  head  lengthened,  and  those  of  the  forehead  are  somewhat  raised, 
uio  P,  crista telluit..  It  has  not  the  naked  yellow  skin  round  the  eye 
0^  P.  tristis.  Length  9  to  9 J  inches ;  wing  5 ;  tail  3 ;  tarsus  1  y^ths  ; 
hill  to  front  nearly  -f^ths  ;  at  gape  1  y^^hs.  Irides  greyish  white ;  bill 
orange  yellow  ;  feet  gamboge  yellow. 

165.— P.  pagodarum^  Temm. — Turdus  pagodarum,  6mel. — Le  Mat' 
^Brame,  Le  Vaill.  Ois.  D'Afr,  pi.  9b-2.'^ Popoya  Myna,  H.^Brah- 
**"jr  Myna  of  Europeans  in  India. 
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The  Carnatio  appean  to  be  the  head  qauters  of  this  species  of  A/yna, 
as  it  it  the  only  district  in  which  it  can  be  saiil  to  be  nunerous.  I 
did  not  observe  it  in  the  Northern  Circars,  nor  in  the  wooded  region  of 
the  west  coast,  though  I  doubt  not,  that  it  may  ocjur  occrHionally  in 
both  regions,  and  in  the  central  table  land  of  the  peain<ula.  I  have 
only  observed  it  rarely,  few  in  nomber,  and  in  the  cold  season.  In  the 
Camatic  (as  about  Madras  and  Trichinopoly)  it  is  extremely  abundant, 
feeds  chiefly  on  the  ground,  on  gnsshopperM,  and  other  insects,  in  small 
parties,  and  is  very  sprightly  and  active;  walking  and  hopping  about, 
sometimes  in  company  with  the  commun  Mt/na,  and  often  seen 
among  cattle.  It  also,  however,  feeds  on  trees,  on  various  fruit,  ber- 
ries and  flower  buds,  and  this  seems  to  be  its  usual  habit  on  the  few 
occasions  I  have  observed  it  out  of  the  Camatic.  Its  notes  are  some* 
what  similar  to  those  of  the  common  Myna,     It  has  also,  however,  a 

pleasant  song.  Lengths  to  8}  inches  i  wing  4iV^li8>  tail  2^  to  3; 
tarsus  IfV^h;  bill  (to  front)  tV^I's  ;  at  gape  1  inch.  Irides  greenish 
white  ;  bill  at  base  blue,  then  greeni&h,  and  yellow  at  tip  ;  legs  bright 
yellow. 

166. — P,  Malabar ieus. — Tardus  Malaharicus,  Gmel. — Le  Martin 
Fieillardf  Lesson.-*^  Ai7e  headed  Myna. 

Wagler  has  committed  a  capital  mistake  when  he  pronounces  this  to 
be  the  adult  female  of  the  last,  and  shews  how  much  caution  should  be 
used  by  naturalists  at  home,  before  deciding  on  the  identity  of  birds, 
whose  general  appearance  and  structure  is  similar,  though  in  this  case 
the  difference  of  stmctnre,  as  well  as  uf  plumage,  might  have  sug- 
gested the  contrary  opinion.  The  white  headed  Myna  is  only  found, 
as  far  as  I  am  aware,  in  the  lofty  jungles  of  the  Malabar  coast, 
frequenting  high  trees  in  the  more  open  spaces  of  the  jungle,  living  in 
small  families,  and  feeding  chiefly  on  varioua  kinds  of  insects,  larvn, 
and  in  one  or  two  instances,  as  1  found,  on  small  snails.  It  climbs  about 
the  trunk  and  branches  of  trees  with  great  facility,  and  never  that  I  ob-* 
•erved,  descends  to  the  ground.  It  has  a  very  sweet  song.  Mr.  Elliot 
mentions  it  as  found  in  the  forests  of  the  Southern  Mahratta  Country, 
bnt  as  it  is  not  included  in  Colonel  Sykes'  catalogue,  it  probably  does  not 
extend  so  far  to  the  northward  as  his  district.  Feathers  of  the  head 
and  neck  beautifully  white,  and  silky  in  adult  specimens.  In  some 
birds  the  white  of  the  neck  extends  over  the  breast,  and  part  of  the  belly, 
nearly  hiding  the  usual  rufous  tint  of  tliose  parts.  Irides,  greyish  white ; 
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bill  blue  at  base,  greenifih  in  centre  and  yellow  at  lip  i  legs  reddish 

ycUow ;  claws  pale  yellow.    Length  8  to  8|  inches  5  wing  4TVths  / 

tail  'irVths  to  3;  tarsus  1  inch  ;  bill  to  front  i^hs;  at  gape  lyVth. 

I  may  here  mention,  that  I  think  there  exists  another  species  of  Paitor^ 

nearly  allied  to  this,  and  differing  only  in  size  and  in  the  colour  of  the 

head  and  neck,  which  are  permanently  grey,  instead  of  assuming  a 

^bite  plumage.     1  possess  only  one  specimen  of  this  bird,  shot  in  the 

liorthf^m  Circars,  but  bave  seen  and  shot  ,it  in  the  Carnatic,  during  the 

cold  season,  frequenting  the  tops  of  high  trees.     It  may  be  considered 

at  the  ycung  of  P.  pagodarum,  but  besides  the  difference  of  size,  and 

various  peculiarities  of  both  plumage  and  structure,  as  I  never  saw  it 

in  company  with  it,  and  bave  reason  to  believe  that  the  young  birds  of 

the  latter  early  assume  the  black  colour  of  the  head,  I  think  it  certainly 

diHtinct.    Again  it  may  be  considered  as  the  young  of  the  P,  Malahari^ 

cvi,  to  which  it   has  certainly  a  strong  resemblance ;  but  as  I  never 

•aw  that  species  in  the  Carnatic,  nor  in  the  Northern   Circars,  1   think 

that  this  supposition  is  also  unlikely.    If  distinct,  it  may  be  named  P. 

ttMTtiu.    Is  this  the  Graeula  cinerta  from  Bengal,  mentioned  in  Les« 

•oo's  Traiief  Length  of  my  specimen  7k  inches ;  of  wing  4  ;  tail  2}  ; 

tarsal  barely  1 ;  bill  to  front  iV^hs ;  at  gape  about  I   inch.     Bill  and 

legft  as  in  P<M,  Malabaricus,  except  that  the  bill  is  yellow  only  at  the 

%  instead  of  for  more  than  half  its  length, 

I67  —P.  rsistff,  Temm. — Turdus  roteut,  Gmel.,  Lath. — TUtfyer,  H.— 
Cholum  bird  of  Europeans  in  the  Carnatic. 

This  well  known  species  makes  its  appearance  in  the  peninsula  of 
India  about  the  end  of  November,  or  beginning  of  December :  asso- 
^tes  in  vast  flocks,  and  commits  great  havoc  on  the  grain-fields,  especi- 
>Iijin  those  of  Cholum  (or  Joaree,)  {Andropogon  Sorghum),  whence 
iti  common  name*  When  the  grain  is  cut,  it  occasionally  feeds  on  in- 
*^tt,  seeking  them  on  the  ground,  also  on  various  grass  seeds,  fruit  and 
flsver  buds.  It  disappears  in  March,  though  straggling  parties  are 
net  with  eren  in  April.  The  majority  of  birds  in  a  flock  are  in  im- 
perfect plumage,  the  delicate  salmon  colour  of  the  adult  bird  being 
Ytplaeed  by  a  dirty  fiiwn  colour. 

I  extract  from  Mr.  Elliot's  notes  the  following  interesting  observations 
^  this  species.  **  Is  yery  Toracious  and  injurious  to  the  crops,  parti* 
cslsHy  to  the  white  Jowartt,  in  the  fields  of  which  the  &rmer  Is 
obliged  to  station  nnmerooa  watchers,  who,  with  slings,  and  a  long  rope 
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or  thong  (vhich  they  crack  dexterously,  making  a  loud  report),  en- 
deavour to  drive  the  depredators  away.  The  moment  the  sun  appears 
above  the  horizon,  the  TUlyers  are  on  the  wing,  and  at  the  same  instant 
shouts,  cries  and  the  cracking  of  the  long  whips,  resound  from  every 
side.  The  Tilly eri^  however,  are  so  active  that  if  they  are  able 
to  alight  on  the  stalks  for  an  instant,  they  can  pick  out  several 
grains.  About  9  or  10  o'clock  a.  m.  the  exertions  of  the  watchmen 
cease,  and  the  Tillyere  do  not  renew  their  plundering  till  the  evening. 
AAer  sun-set  they  are  seen  in  flocks  of  many  thousands,  retir- 
ing to  the  trees  and  jungles  for  the  nighf.  They  prefer  the  half 
ripe  Jottarree,  whilst  the  farinaceous  matter  is  still  soft  and  milky." 
Length  9  to  9J  inches ;  wing  5^  ;  tail  3  ;  tarsus  nearly  1  ^Vths  j 
bill  to  front  ^^ths;  at  gape  1/^tb.     Irides  deep  brown;  bill   orange 

yellow  at  the  base,    then    pinkish,  and   brown   at  the  point;  legs 
dusky  reddish. 


Gei«us  GRACULA,  L. — EuLABES,  Cuv. 

168. — G»  religiosa,  h^—Koknee  Myna^  H. —  Wattled  or  Jungle  Myna» 

This  species  is  only  found  in  lofty  jungle,  as  well  in  the  east  as  on 
the  west  coast.  It  is  by  no  means  common,  and  seems  very  partially 
distributed,  as  you  may  pass  through  miles  of  forest  without  seeing  a 
single  specimen.  It  is  generally  found  in  small  parties  of  five  or  six 
frequenting  the  tops  of  the  loftiest  trees,  and  feeding  on  fruit  and 
berries  of  various  kinds.  I  never  found  that  insects  had  formed  any 
portion  of  its  food.  The  song  of  this  bird  is  very  rich,  varied  and 
pleasing,  it  has,  however,  several  harsher  notes  frequently  heard  in  the 
jungles  it  frequents.  The  Jungle  Myna  is  now  not  often  seen  in  cages 
in  the  South  of  India,  but  it  is  very  highly  prized,  both  for  its  powers 
of  song  and  speech,  which  are  said  to  surpass  those  of  all  other  birds  in 
distinctness,  Irides  deep  hazel  brown;  bill  and  wattles  orange  yel- 
low; legs  bright  yellow.  Length  10  inches;  wing  5  _yhs  ;  tail  2 
^ths  ;  tarsus  l-j-Vhs  ;  bill  straight  to  front  1  ;  at  gape  1  yVhs. 

It  has  probably  been  from  erroneous  information  that  this  species 
was  named  •  religiosa*  by  Linnseiis,  as  I  am  not  aware  of  its  being 
considered  sacred  by  the  Hindoos,  whereas  the  Potior  TrUtis,  or  com- 
mon Myna  is,  as  I  learn  from  Mr.  Elliot's  notes,  sacred  to  Ram-deo^  on 
whose  hand  it  sits. 
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Family  FRlNGILLlDiE,  Finches. 

Sub  Family  COCCOTHRAUSTINiE,  Swains.— -Ha7-c?-&i/fo. 
Genus  EUPLECTES,  Swains.— Ploceus,  Aact. 

169.—^.  Philippensie, — PlocPhiltpensis,  Auct.— 5aya,  II,— Weaver 

Bird. 

The  weaver  bird  is  found  over  all  the  peninsula,  but  much  more 
^undantly  in  some  situations  than  in  others,  being  common  in  the 
more  wooded  districts,  and  though  not  rare,  far  from  common  in  the 
Camatic,  and  tlie  bare  tabic  land,  as  you  may  often  pass  over  large 
tracts  of  country  without  ever  seeing  it,  while  in  particular  spots  yoa 
find  a  tolerably  large  colony  of  them.  The  Baya  associates  in  numer- 
ous flocks,  generally  builds  in  company,  and  almost  always  in  the  close 
vicinity  of  water.  Its  long  bottle-shaped  nest  is  well  known.  It  feeds 
on  Tarious  grass  seeds,  and  also  grain,  associating  sometimes  with  the 
Snberiza  melanocephahf  and  sometimes  as  Colonel  Sykes  observeSy 
with  the  house  sparrows.  The  flock  keeps  up  a  continual  chirping. 
It  breeds,  I  am  told,  towards  the  end  of  the  monsoon,  and  the  young  ones 
are  ready  to  fly  about  the  ripening  of  the  first  crops  of  grain.  Length 
about  6  inches  ;  of  wing  2  -^^ths ;  tail  2  j  tarsus  -^^iha, '  Irides  dark 
brown ;  bill  black ;  legs  yellowish. 

1/0. — E.  Btngalensie, — Loxia  Bengalensis,  Auct — Cocc.  chrysocep* 
*o^,  Vieill.— £tf  gros  bee  Orchef  Vieill.  Encyl.  Meth.  p.  1008. — £,  albi" 
rotiritf  Sw.? — Bahmunee  Baya,  H. 

I  have  not  myself  met  with  this  species,  but  find  it  recorded  in  Mr. 
£lliot*8  notes,  as  found  occasionally  in  the  Southern  Mahratta  Country. 
That  gentleman  says  that,  <Hhe  male  has  the  yellow  crown  only  in 
tbe  breeding  season.  At  other  times  only  eyebrow  and  ear  spot  are 
jellow.  Their  nests,  though  similar,  are  smaller  than  those  of  the  common 
Ba^a^  and  have  two  chambers.  Habits  the  same  as  those  of  the  Baya, 
Length  6  inches." 

Major  Franklin,  I  see,  has  ranged  this  bird,  as  an  Emberiza,  but  says 
iti Indian  name  is  ^a^a,  and  Mr.  Elliot  calls  it  a  Ploceus;  so,  aU 
tfaoogb  I  have  not  seen  it,  I  range  it  unhesitatingly  as  an  Euplectes  of 
Svainson* 


26  Catalogue  of  the  Birds  [Jan. 

Genus  AMADINA,  Swains. 

Sttb  Gsjius  ESTRELDA,  Swains. 

« 
171. — B.  amandava. — Fringilla  amundava,  L. — Lai  (the  male)»  Mac 

n€ak  (the  female),  H. 

This  pretty  little  bird  is  far  from  being  coinmon  in  the  South  of 
India.  I  have  seen  it  in  greatest  abundance  on  the  top  of  the  Neil- 
cherries,  where  it  frequents  meadows  and  bushy  ground,  but  frequently 
also  enters  gardens,  and  is  considered  destructive  to  various  seeds,  buds, 
&c.  I  have  seen  it  only  once  or  twice  in  the  Dercan,  in  the  neighbour- 
hood  of  well  wooded  towns.  It  is  said  to  be  common  in  some  parts  of 
Mysore.  Mr.  Elliot  says,  ''  It  is  common  in  Dharwar,  particularly  in 
the  sugar-cane  fields,  along  with  Spermestet  Malacca.  Though  I  have 
never  myself  observed  it  in  the  Curnatic,  I  am  informed  it  is  met  with 
in  some  districts,  especially  about  Arcot,  and  that  it  builds  its  nest 
of  well  woven  grass,  attaching  it  to  a  stalk  of  rawala.  It  is 
caught  in  great  quantities  in  certain  parts,  and  kept  in  cages  with  the 
next  and  other  species.  It  is  said  to  fight  with  great  courage  (for 
which  purpose  it  is  kept  by  the  natives),  and  that  it  will  continue  the 
combat  till  bloo<l  is  drawn  on  one  or  both  sides.  Length  4}  inches; 
wing  2 ;  tail  1}  ;  tarsus  rather  more  than  J  an  inch ;  bill  to  front  i^ths. 

Sub  Gsnvs  SPERMESTES,  Swains.-^LoNCULRA,  Sykes. 

The  next  four  species  most  probably  belong  to  Swainson*8  genas 
SpertnesteSf  though  they  are  probably  aberrant  species,  leading  to  Ety 
thura,  by  their  slightly  acuminated  tail. 

172—5.  TMoria,  Temm.  P.  C.  500-2. — Loxta  punciulariaf  Auct.?— 
Sing  baz  or  sheen  baz,  H.^Chesnut  throated  finch, 

I  have  hitherto  only  found  this  pretty  species  on  the  Neilgherries, 
frequenting  long  grass  and  bushes,  and  feeding  on  variods  seeds  in 
small  parties  of  4  or  5.  I  am  informed,  however,  that  it  is  met  occa- 
sionally in  various  parts  of  the  country,  as  in  Mysore,  and  some  of  the 
more  wooded  spots,  near  lar^e  towns  in  the  table  land.  It  is  enome- 
'  rated  both  in  Mr.  Elliot's  and  Colonel  Syke's  catalogues.  The  upper 
tail  coverts  have  a  strong  yellow  tinge,  and  a  glistening  waxy  sort  of 
lustre.  Bill  and  legs,  slate  blue ;  irides  dark  brown.  Length  41 ; 
wiDg2iVth8;  taill^;  tarsus -^^tl^s ;  bill  at  front  rVths. 
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173.— .y.fei/<ra«o/a.— F.  leucmota,  Temm.,  P.  C.  500— 1.— Zo«,  striata, 
Lath,  f "'While  rumped  Finek. 

I  baye  only  hitherto  obsenred  this  species  in  the  Malabar 
coast,  and  the  Wynaad,  frequenting  grain-fields,  open  spaces  in 
the  jangle,  and  occasionally  seen  on  the  road-side,  and  even 
in  stable  yards,  feeding  on  various  kinds  of  grain  and  seeds. 
It  lives  in  small  flocks  of  six,  eight  or  more.  Irides  dark  brown; 
bill  and  legs,  slate  blue.  Length  4yVths ;  wing  2^\jth ;  tail  l/^ths; 
tarsos  l^ths ;  bill  to  front  -{^^ths* 

17^.— 5.  Malacca.'-'Loxia  MabtecOf  Auct  i^Nukl'nor0^  H^i^Bkek^ 
*««W  Fimch. 

The  nukl-nore  bo  nearly  approaches  the  description  of  the  Loxia  Ma^ 
^s  of  authors,  that  I  shall  here  consider  it  as  the  same.  I  have  seen 
Ibis  bird  in  the  Camatic,  frequenting  long  reeds  and  grass,  by  the  side 
of  rifen,  in  the  table  land  in  similar  situations,  though  more  rare,  and 
must  nnmerous  in  the  wooded  region  of  the  west  coast,  frequenting  grain* 
fields  in  large  flocks  along  with  the  last  species. 

Iiball  here  add  a  brief  description.  Male, — ^head,  neck  and  breast  of 
a  rich  black;  body  above  of  a  chestnut  brown;  the  upper  tail  coverts 
of  a  brighter  tinge,  and  with  a  glistening  lustre,  as  in  S.  rdtoriaf  belly 
vbite  with  large  central  spot  and  vent  black ;  bill  bluish  at  base, 
yellowish  at  tip ;  legs  plumbeous.  Length  4J  ;  wing  ^i^ths ;  tail  i 
iV^s;  tarsus  ^ths;  bill  at  front  ^^ths.    Irides  dark  brown.  Female — 

<)r young? — above  of  a  pale  cinnamon  brown,  darkest  on  the  head; 
beneath  rufous  white,  darkest  on  throat  and  neck. 

175.— S.  eh$et. — Lonchura  eheet,  Sykes. — Pidderee,  H. — Small  brown 
Fkek, 

This  plain  coloured  little  Jlnch  is  found  all  o^er  the  peninsula, 
bnog  in  fiimilies,  and  frequenting  hedges,  low  trees  in  cultivated 
pound,  and  low  bushes  on  the  open  plain,  or  by  a  river  side.  It  fre- 
quently enters  gardens,  and  feeds  on  various  kinds  of  seeds.  Colonel 
Syltea  describes  its  nest  as  being  formed  of  grasfli,  in  the  shape  of  a 
boUow  baU,  and  that  he  found  in  one  nest  ten  white  eggs,  not  much 
larger  than  peas.  Irides  deep  brown ;  bill  bluish ;  legs  dirty  reddish. 
Length  about  5  inches  ;  tail  2. 
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Sub  Family  FRINGILLINiE.— GrowwtZ  Finclies, 
Genus  PYRGITA,  Swains. 
176. — P.  domesttca. —  ChooreCtJl, — Common  House  Sparrow, 

The  Sparroiv  is  found  all  over  India,  even  its  hottest  parts.  It  is 
least  common  on  the  wooded  west  coast,  and  Qui  Ion  is  said  to  be  ex- 
empt from  its  society,  as  well  as  from  that  of  the  common  squirrel  (<S«- 
palmarum)f  two  of  the  greatest  pests  of  most  other  stations. 

^77» — P.  f^vicollts, — Fringllla  flavicollis,  Frankl. — Rttjjee,  H — vulga 
Junglee  chooree,  i.  e.  Jungle  Sparrow. —  Yellow  necked  or  Jungle  Sparrow, 

The  yellow  necked  sparrow  is  found  all  over  the  peninsula,  vi^her- 
ever  there  are  abundance  of  trees,  but  it  cannot  be  said  to  be  a  com- 
mon bird  any  where,  even  in  the  well  wooded  region  of  the  west  coasts 
where  it  is  more  plentiful  than  in  any  other  part  of  the  peninsula.  It 
frequents  thin  jungle, groves  of  trees,  avenues,  &c.;  lives  in  small  flocks, 
and  has  almost  exactly  the  same  chirping  note  as  the  common  sparrow. 
It  feeds  on  various  seeds,  grain  and  flower  buds.  It  is  said  to  breed 
in  holes  of  trees.  Mr.  Elliot  says  ^*  also  breeds  on  old  pots,  and  on 
house  tops.''  The  egg  is  of  a  greenish  white,  much  streaked  and  blotch- 
ed with  purple  brown.  I  obtained  one  from  the  body  of  a  female. 
Colonel  Sykes  has  placed  it  as  a  Ploceus,  but  its  habits,  as  well  as  its 
structure,  and  the  similarity  of  its  notes  to  those  of  the  conamon  spar- 
row, have  led  me  to  replace  it  among  the  sparrows.  Length  5|  inches ; 
wing  Sf'ffths;  tail  2;  tarsus  T^ths;  bill  to  front  xV^^^s  ;  bill  black; 
legs  cinereous  j  irides  brown. 

178. — P.?  concolor.^^QW  species.? 

I  have  but  a  single  specimen  of  the  bird  I  am  about  to  describe, 
which  was  shot  on  the  ground  in  an  open  plain,  along  with  a 
lot  of  the  Indian  Ortolan  (Alauda  Dukhunensis,  Sykes).  It  does  not 
exactly  agree  with  the  characters  of  Pyrgita,  having  the  bill  more  tur- 
gid, and  with  the  commissure  slightly  sinuated.  The  third  quill  is 
shorter  than  the  two  first,  and  the  inner  toe  is  shorter  than  the  outer 
one,  its  claws  moreover  are  less  curved.  I  cannot,  however,  range  it 
imder  any  other  of  Swainson's  genera,  so  prefer  retaining  it  here. 

Deser, — Of  an  uniform  light  ashy  brown  colour,  lightest  below  (al- 
most white  indeed  at  chin  and  vent),  and  darkest  on  the  quills  and 
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tail.  Length  6  inches ;  wing3rVhs;  tail  2^;  tarsus  rather  more  than 
tVIis  ;  bill  at  front  iV^"-  I  rides  brown  ;  bill  brown  above,  yellow- 
ish bclowj  legs  flesh  coloured  yellow. 

Gbnus  EMBERIZA,  hucU—Bnniing. 

179.—^.  melanocephala,  Auct. — Gundumf    H. — Black-headed  Bun- 
ting, 

I  do  not  recollect  having  seen  the  Gundum  in  the  Carnatic.  It 
makes  its  appearance  on  the  table  land,  about  the  end  of  November,  or 
beginning  of  December ;  associates  in  numerous  flocks,  and  is  very 
destructive  to  grain-fields.  Few  of  the  birds  are  found  in  perfect  plum- 
age. Length  7^  to  8  inches  ;  wing  StVIjs;  tail  3;  tarsus  VVths  ;  bill 
to  front  T^ths. 

180.— ^.or/o/ana,  Auct. — Sykes'  Cat. — Ortolan  of  Europe. 

I  bare  not  hitherto  met  with  the  Ortolan  of  Europe. 

181.—^.  cia  ?^Putthur  Chirta,  H. — Bush  or  hedge  Bunting, 

Though  I  have  great  doubts  whether  this  bird  is  the  E,  cia  of  au- 
tbon,  yet  as  it  approaches  nearly  the  description  of  that  bird,  and 
noreorer  is  only  a  winter  visitant  to  the  peninsula,  I  think  it  may  turn 
out  to  be  identical  with  it. 

This  bunting  is  found  only  in  the  more  northern  parts  of  the  table 
land,  daring  the  cold  weather,  frequenting  hedges  and  trees  in  the 
neighbourhood  of  cultivation,  also  busby  wilds.  It  feeds  on  various 
gniins  and  xeeds.  Found  sometimes  single  or  in  pairs,  at  times  in  nu- 
merous flocks.     I  shall  add  a  brief  description. 

Plumage  above  cinereous,  tinged  with  reddish  on  the  back  and  rump  ; 
beneath  lighter  cinereous,  strongly  tinged  with  reddish  fawn  colour, 
on  throat  and  breast,  passing  into  reddish  white,  or  pale  fawn  colour 
on  the  belly  and  vent ;  chin  whitish.  Wings  and  tail  dark  brown, 
broadly  edged  with  reddish  fawn  ;  outer  feathers  of  the  tail  white  on 
their  inner  webs.  Irides  brown;  bill  reddinh ;  feet  yellow.  Length 
6^  inches ;  wing  3^  ;  tail  2} ;  tarsus  7^  tenths  ;  bill  to  front  hardly y\  ths. 

182.— -E.  cmtaiat  Vigors.— Sykes'  Cat,— Cre«ff<i  black  Bunting, 
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183.— E,  suh'Crittata,  Sykes'  Cat. — Crested  brown  Bunting, 

1  have  not  hitherto  been  fortunate  enough  to  observe  either  of  these 
species  of  Bunting, 

Sub  Family  ALAUDINiE.— iarA:*. 
Genus  ALAUDA",  L. —  True  Larkg, 

There  is  great  difficulty  in  making  out  the  species  of  this  genus 
from  description  (unless  they  are  very  minutely  described  both  as  to 
structure  and  colour),  as  they  are  all  clothed  in  such  similar  plumage, 
and  1  do  not  feel  confident  that  I  am  referring  the  species  I  have  ob- 
served to  their  proper  places,  and  therefore  wish  that  my  remarks  may 
only  be  considered  as  an  approximation  to  the  truth,  till  the  specimens 
have  been  examined  and  compared  at  home. 

184.—^.  Gulgula,  Frankl.— Sykes'  Cat.  ? 

The  only  specimens  I  possess,  of  what  I  consider  to  be  this  bird,  were 
shot  on  the  Neilgherries,  where  they  are  very  abundant.  Colonel  Sykes 
says  this  is  the  chundoola  of  India,  but  the  bird  which  is  so  frequently 
caged  and  kept  by  natives  under  that  name,  answers  more  to  the  descrip- 
tion of  his  '  A.  Deva\  One  of  my  specimens  differs  slightly  from  the 
others  in  havmg  the  tail  feathers  more  acuminated,  a  rather  lunger 
beak,  and  longer  wing.  This  specimen  agrees  with  the  measurements  of 
Colonel  Sykes,  viz.  total  length  6  /^  inches  ;  tail  2  yV^hs  ;  wing  of  this 
3  i%ths.  Of  another  specimen  the  tail  is  only  2  inches,  and  the  wing 
3J>Qth8.  In  both  the  hind  toe  alone  is  -pV^^^  «  ^^^^  ^^^^  i^v^^^  »  nearly 
straight.  Whether  these  differences  are  accidental  or  not,  I  shall 
not  here  attempt  to  determine.  Irides  brown.  Chief  food  grasshoppers, 
tipul®,  and  other  insects. 

185.—^  chendoola,  Prankl. — A.  Gulguia^  Sykes? — Aggun,  H. 

I  do  not  possess  a  specimen  of  this  bird,  but  have  seen  and  cursorily 
examined  some  living  birds  lately.  The  Aggun  of  India  is  very  com- 
mon in  the  Carnatic,  and  also  in  the  Northern  Circars,  1  believe,  but  is 
rarely*  if  at  all,  met  with  on  the  great  table  land  of  Southern  India. 
Having  neglected  to  obtain  specimens  whilst  in  the  Cumatic,  J  cannot 
give  my  minute  details  regarding  i^  Its  shade  of  plumage  is  less 
rufous  and  more  grey  than  that  of  the  last,  or  of  the  next  species  :  the 
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central  marks  of  tbe  feathers  also  are  not  so  dark,  the  shade  of  the 
plumage  beneath  is  greyish  or  earthy  rather  than  rufous  white,  and 
the  chin  is  pure  white.  Its  bill  too  ia  much  thicker  and  stronger  than 
that  of  the  las^t.  The  Aggun  is  frequently  caught  when  young,  and 
caged  for  its  song,  which  is  said  to  be  yery  sweet ;  it  also  imitates  the 
notes  of  other  birds,  but  not  so  well  as  tbe  next  species.  As  I  have 
nefer  seen  the  first  species  (No.  183),  except  on  the  Neilgherries,  I 
think  that  this  may  perhaps  be  the  A.  Gulgula  of  Sykes*  Cat.,  but  again 
tbe  fact  of  the  Aggvn  not  being  obs<erved  by  me  on  the  table  land« 
and  being  considered  as  unknown  here  by  the  natives,  renders  this 
inprobtble. 

186.— -rf.  deva^  Sykes. — A,  Gulgala,  Prankl.—  Chertmdool  or  Chun- 
dool,H. 

This  well  known  species  appears  to  answer  pretty  exactly  to  the 
^ription  by  Sykes  of  his  *  A,  Deva\  I  suspect  it  may  turn  out  to 
be  the  A.  Gulgula  of  Franklin,  as  it  appears  to  be  more  generally 
>prrad  over  India  than  any  of  the  others. 

The  Cherundool  is  found  all  over  the  peninsula,  but  is  more  common 

in  (be  table  land  than  below  the  ghauts.     It  differs  from  the  two  former 

species  in  its  smaller  size,  and  especially  in  the  form  of  its  crest ;  fo<^ 

whilst  in  the  two  last,  the  crest  is  composed  of  nearly  all  the  feathers 

of  the  bead,  being  slightly  elongated,  and  all  capable  of  erection  ;  in 

tbisbird  the  crest  is  merelv  confined  to  a  few  of  the  feathers  of  the 

forehead,  the  centre  feathers  of  which  especially,  are  much  elongated, 

ud  partially  acuminated,  and  when  raised  form  a  very  elegant  pointed 

frontal  crest,  which  is  raised  at  will  nearly  upright,  the  feathers  of  the 

top  of  the  head  and  occiput  remaining  perfectly  smooth.    The  shades 

of  its  plumage  are  almost  exactly  similar  to  those  of  the  first  species, 

its  bill,  however,  is  much  stronger  in  proportion.    The  Cherundool  \% 

▼cry  firequently  caged  in  all  parts  of  the  country,  and  the  bird  is  kept 

in  darkness  by  several  layers  of  cloth  being  wrapped  round  the  cage, 

the  custom  being  to  wrap  an  additional  covering  round  the  cage  every 

year.    In  this  state  it  sings  very  sweetly,  and  learns  to  imitate  most 

exactly  the  notes  of  various  other  birds,  and  animals  even,  such  as  the 

yelping  of  a  dog,  tbe  mewing  of  a  cat,  &c.  &c.    It  feeds  on  various 

insects,  chiefly  grasshoppers,  and  in  default  of  this  food  on  various  grains 

iod  seeds.    Irides  brown.    Length  6  inches  ;  of  wing  2  i-V^hs  ;   tail 

^tbs ;  tarms  about  1  inch ;    hind  toe  alone  ^^hs ;  claw  ^^  to  ^^^ths. 
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187. — A,  Dukhunensis,  Sykes. — Emberiza  Baghatra^  Frankl.  Cat.  P 
Baag-geyra  Lark, — Latti  f  Baghaira  or  BaghOda  of  some  Shikarees, 
H. — Ortolan  of  Europeans. — Social  Lark. 

Tbis  bird  as  described  bj  Sykes,  is  most  probably  the  Emh\Baghaira 
of  Franklin's  catalogue,  but  as  the  only  description  of  the  Baag-geyra 
Lark  I  have  access  to,  is  very  brief,  I  cannot  be  certain.  This  bird 
appears  on  the  table  land  of  India  in  October.  It  associates  in  vast 
flocks,  frequenting  the  bare  grass  downs,  and  is  fond  of  damp  spots,  as 
at  the  edge  of  tanks,  &c.  It  also  frequents  grain-fields,  and  almost 
always  retires  to  them  for  shelter  during  the  heat  of  the  day,  from 
M' hence  it  does  not  in  general  issue  again  till  next  morning.  They  are 
so  numerous  occasionally,  that  4,  5  or  6  dozens  are  sometimes  killed  at 
a  shot,  and  numbers  are  often  netted  in  some  parts  of  the  country,  as  I 
learn  from  Mr.  £iliot's  notes.  When  in  good  condition  it  is  highly 
esteemed  for  the  table.  The  social  lark  does  not  breed  in  this  part  of 
India,  and  quits  it  for  the  north  in  March.  Irides  deep  brown.  Length 
6 J  inches ;  of  wing  4  j  tail  2y«^ths  j  tarsus  -j-^ths;  hind  toe  alone  hardly 
3yV^^^  5  ^^'^^  about  the  same. 

Genus  MYRAFRA,  YLoi-^l— Thick  billed  Lark. 

188.— ilf.  phcenicurat  Frankl.— i?e^/u/,  H.  of  some  ;  Jgeea^  H.  of 
others. — Red  bellied  lark. 

The  red  bellied  lark,  is  found  over  all  the  peninsula,  but  is  much 
more  common  in  the  Deccan,  than  below  the  ghauts.  It  frequents  the 
open  plains,  preferring  the  barest  spots,  ploughed  land,  stubble  fields 
and  beds  of  nullahs.  It  sometimes,  though  rarely,  perches  on  bushes. 
Its  habits  are  much  those  of  the  Larks.  It  feeds  chiefly  on  seeds  of 
various  kinds,  also  on  insects  occasioually.  Its  abrupt  jerking  flight 
has  been  alrea'iy  noticed  by  Colonel  Sykes.  It  frequently  ascends 
suddenly  in  the  air  by  a  few  interrupted  strokes  of  its  wings,  and 
uttering  at  the  time  a  pleasant  loud  whistle-like  note,  sounding  some* 
thing  like  Too  tehee  ;  it  then  descends  with  a  sudden  fall,  changing  its 
note  to  a  low  lark*like  warbling ;  when  close  to  the  ground  it  again 
repeats  this,  and  so  on  for  several  times.  Irides  brown ;  bill  homy 
above,  flesh  coloured  below ;  legs  flesh  coloured.  Length  6  inches ; 
wing  4  j\\hs ;  tail  2  y^^^s  j  tarsus  yfi^ths ;  hind  toe  alone  T-'^ihs  j 
claw  the  same,  nearly  straight  j  bill  to  front  y%ths  ;  gape  ^^^ths. 
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l^Q.'^M.  Javanieaf^' JgeeUfH,  of  9ome^  Junghe  Agtea  of  others*— « 
Rtd  winged  Lark. 

As  I  have  no  description  of  M,  Javaniea,  I  merely  refer  my  bird 
to  that  species  at  a  venture,  but  think,  as  it  is  mentioned  in  Franklin's 
citalogue,  it  is  probablv  the  same,  f  have  only  observed  this  species 
among  stony  and  bushy  hills,  and  low  jungly  plains  in  the  northern 
part  of  the  Deccan.  It  in  never  found  on  the  bare  plains  like  the  last. 
Itisfuand  single  or  in  pairs,  is  a  wary  bird  when  roused,  flying  a  short 
distanfe,  and  seating  itself  behind  a  bush  on  the  ground,  or  perching  on 
thebiick  part  of  the  bush,  which  it  does  much  more  frequently  thaa 
the  last.  Feed*  on  various  seeds.  I  add  a  brief  description.  Above 
of  a  reddish  brown  or  fawn  colour,  of  various  intensity ;  the  feathers  cen- 
tred darker,  and  edged  wiih  lighter.  Feather  of  head  elongated,  bright 
nifousfawn  ;  centred  with  brown  ;  quill  feathers  cinnamon  rufous,  tip* 
pedwith  dusky,  tail  brown,  centre  and  external  feathers  edged  with 
rufous.  Beneath  white,  breast  spotted  with  brown.  I  rides  dark  brown. 
Lengths^  inches;  of  wingS^^ths;  tail  2  ;  tarsus  Jiths ;  hind 
claw  alone  -j^^ths,  longer  than  its  toe ;  bill  at  front  j^ths ;  to  gape  yV^^« 


Gbnus  AGRODOMA,  Swains.— Anthus,  Auct.— TV/  Lark, 

\%,^A,agUi4.^Anthu9  agilii,  Sykes. — Roogail,  'R, ^Common  Tit 
krk  qf  India. 

Although  by  no  means  certain  that  this  is  the  *  A.  agiltY  of  Sykes,  yet 
tt  it  is  the  most  common  species  in  India,  I  have  ventured  to  consider 
itassQch,  adding  a  brief  description  for  the  sake  of  comparison.  The 
^o^ai/ is  tolerably  common  over  all  India,  frequenting  the  open  grass 
dowDs,  stony  plains,  and  als^o  not  unfrequently  the  beds  of  rivers,  tanks 
>od other  moist  places.  It  runs  swiftly  along  the  ground,  and  when 
nised  takes  but  a  short  flight.  It  feeds  chiefly  on  various  insects.  It 
pn)bably  lepresents  the  A»  praiemis  of  Europe,  to  which  it  appears 
to  htfe  a  very  close  resemblance,  but  Colonel  Sykes  has  pronounced 
flien  distinct. 

D$tcr, — Above  light  olive  brown,  the  feathers  centred  with  a  darker 
ibade;  beneath  of  a  reddish  or  earthy  ivhite  ;  the  breast  striated  with 
krova  lines;  and  a  narrow  line  of  same  colour  down  each  side  of  the 
tbroat. 

My  specioieiis  imj  in  sise  from  6^  to  6J  inches ;  wing  SrVths ;  tail 
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2^ ;  tarsus  1  Trth ;  bind  toe  alone  iz^h?  j  do.  claw  (slightly  curved)^ 
nearly  i^rths;  bill  to  front  ri^bs ;  at  gape  i^<r(bs.     Irides  brown  ;  legs 
flesb  coloured.    I  baveone  specimen  not  ditf'erin;;  in  colour,  the  wing  of 
which  is  only  S-^^^bs;  hind  claw  perfectly  straight,  and  the  bind  toe 
only  about  i^^ihs   of  an  inch.    Is  this   a  mere  variety  P 

191.—^.  ruf($cem,—Anth,  rvfetctrUf  Auct  J-^HiU  Titlark. 

This  bird  which  approaches  very  closely  the  descriptions  of  the  J, 
rufetcens  of  EuTOite,  I  have  hitherto  found  only  on  the  grassy  hills  of 
the  Neilgherries,  v^hcre  it  is  tolerably  common.  It  runs  briskly  along 
the  ground,  and  flies  only  a  short  distance.  On  one  or  two  occasional 
I  observed  it  perch  on  a  tree.  I  found  its  food  to  consist  of  various 
insects. 

Descr. — Above  of  an  olive  yellow;  the  feathers  centred  with  dark 
brown ;  beneath  and  superciliary  mark  of  a  light  rufous  tinge,  darkest 
on  the  breast,  which  as  well  as  the  sides  and  belly  are  streaked  with 
brown.  Length  ejVth  inches;  wing  SyV^hs ;  tail2Jj  tarsus  neariy 
1 ;  hind  toe  alone  nearly  yVbs ;  do.  claw  yV^bs,  fully  curved ;  bill 
shorter  and  stronger  than  in  the  other  species.  Length  to  front  tV^S 
at  gape  T^ths. 

192— il.  rufula.^j1nth.  ntfulus,  Vieill.  £ncy.  Metb.  p.  326.?— CAttfoo, 
H.— Pa/e  or  rufous  Titlark, 

As  the  description  of  the  Jnthut  rufulus  of  French  authors,  appears 
somewliat  to  coincide  with  my  specimens,  1  have  for  the  present  consi- 
dered them  as  the  b;.me.  The  Chtiioo  of  Shikarees  is  tolerably  com- 
mon on  the  bare  stony  plains  of  the  table  land  :  1  am  nut  aware  if  it  is 
also  an  inhabitant  of  the  Carnatic.  It  has  similar  habits  to  others  of 
the  genus. 

D««cr.— Above  of  a  pale  nifous  grey  tint;  the  feathers  centred  with 
dusky,  most  distinctly  on  the  head,  hardly  at  all  on  the  back  and  rump, 
beneath  and  superciliary  stripe,  pale  fawn  colour,  whitening  toaards 
the  vent  and  on  the  chin  ;  breast  very  £iintly  marked  with  pale  brown 
streaks ;  a  brown  stripe  runs  from  the  gape  below  the  ear,  and  auoiher 
from  the  lovieredge  of  the  under  mandible,  down  the  throat  on  either 
aide.  The  wing  coverts  are  brown,  very  broadly  edged  with  fawn 
colour.  The  two  centre  feathers  of  the  tail  are  also  brown,  edged  with 
fawn,  the  external  nearly  all  of  that  colour,  the  next  to  it  tipped  and 
edged  only,  and  the  remainder  all  ^eep  brown.    Iridea  biown }  bill 
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homy  above,  pale  fleshy  below ;  legs  flesh  coloured.  Length  nearly 
7 inches;  wingSrVbs;  tail  about  3;  tarsus  1;  hind  toe  alone  i^Tths; 
hind  claw  rather  more  than  W^hs  ;  more  curved  than  in  A,  agiiti  ; 
billto  front  rV^bs  ;  at  gspe  ^^ths. 

193.—^.  similis. — New  species  P — Large  Titlark. 

Deser, — Tlic  description  of  the  last  species  will  apply  exactly  to  this 
f^ry  flimilar  bird,  with  this  exception,  that  the  centre  markings  of 
the  feathers  are  still  more  indistinct  in  this  one;  and  that  the  fawn 
colour  of  the  plumage  beneath,  extends  over  all  the  abdomen,  vent» 
and  under  tail  coverts.  It  differs,  however,  remarkably  in  size  and  in 
some  points  of  structure.  Length  8^  inches;  wing  3j!^ths ;  tail 
^V^)  tarsus  lyV^h;  hind  toe  alone  xV^^>  ^i>^<^  ^^^^  tV^^*^>  iLore 
coned  than  in  A.  ru/ula.  Bill  at  front  V^ths ;  at  gape  VV^'^*  Besides 
the  structaral  diflerences  shewn  in  these  measurements,  this  differs  from 
the  last  in  the  bill  being  slightly  curved,  both  at  the  culmen  and  com- 
BUMurc.  Irides  brown  ;  legs  flesh  coloured.  I  only  once  observed  this 
hrge  Titlark  in  an  open  stony  plain,  there  were  a  pair  of  them  togetherp 
ttid  I  noticed  that  their  flight  was  performed  somewhat  differently  to 
that  of  the  Titlarkt  in  general,  there  being  a  more  frequent  flapping  of 
the  wiogt.  I  found  fragments  of  insects  in  the  specimen  I  then  procur* 
ed. 


GxNUS  MEOALURUS,  Horsf* 
l93.-bis. — M.  rufieeps,  Sykes. 
I  have  not  hitherto  observed  this  species. 

Sub  Family  PYRRHULINiE,  Swams- 
GsN.  PYRRHULAUDA.-JPVficA/ar/^. 

IK— P.  erueiger.^FHngilla  erueiger,  Temm.  P.  C.  2601.— rfteiofa 
^oyiea,  and  Duree  Finch,  Lhih,-- Bmberiza  Oingica,  Gmel.— Decora* 
B.migo.'^Dmbhuk  Choree  i.  e.  Squai  Sparrow.^Blaek  heilitd  Finch* 
f»kt  or  Sfuai  Finck-Oriolan  of  some  Europeans* 
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This  curious  little  bird  is  extremely  common  in  all  parts  of  Indiiw 
frequenting  the  open  plains  and  cultivated  grounds,  and  common  on 
roads  or  any  other  bare  spots  of  ground.  Its  habits  are  quite  those  of 
a  lark.  It  is  still  more  remarkable  than  the  Mirafra  phtenicura,  for 
the  sudden  ascents  and  descents  of  its  flight,  mounting  up  some  beigbi 
by  a  few  flappings  of  its  wings,  and  then  descending  almost  perpendicu- 
larly till  close  to  the  ground,  when  it  again  rises  as  before,  and  repeats 
this  several  times.  In  general,  it  takes  but  a  short  flight,  and  on  a- 
lighting,  squats  so  close  that,  as  Colonel  Sykes  remarks  '*  it  almost  al- 
lows itself  to  be  ridden  o?er  ere  it  rises."  It  occasionally  may  be  seen 
seated  on  a  house  top,  but  I  neyer  saw  it  perch  except  on  one  occasion, 
when  I  obeerred  some  12  or  15  of  them  perched  on  a  low  tree  close  to 
a  house  in  cantonment.  This  was  during  the  height  of  the  hot  wea* 
ther*  I  was  fortunate  enough  to  obtain  the  nest  and  eggs  of  this  bird 
very  lately  (in  February).  The  nest  is  composed  of  woven  thread, 
mingled  with  some  fibres  of  grass,  and  one  or  two  small  fragments  of 
doth*  The  sides  are  hardly  raised  at  all,  it  was  placed  in  a  sliKht  lioU 
low  on  the  open  plain  near  a  river,  and  contained  two  eggs  of  a  slight 
greenish  grey  tint,  spotted  with  brown,  chiefly  at  the  larger  end. 
Length  4}  inches;  wing  3;  taill^tbs;  tarsus  ^}.ths ;  hind  toe  and 
claw  iVths;  bill  to  front  ^V^hs  {  at  gape  tV*^^*  Irides  reddish  brown  j 
bill  flesh  coloured,  with  a  tinge  of  homy ;  legs  flesh  coloured* 


Gbnus  HJEMORHOUS,  Swains. 

195. — H.  P  roseus — Coecothrauites  ro$ea,  Vieill.  Encly.  Meth.  p.  lOlO 
Ot*.  Chant,  pi.  65. — Pringilla  rodcpepla,  Vigors  P  Gould's  Cent.  Him. 
Birds. — Loxia  Madagascariemis,  and  Lom,  Tciia  of  English  authors 
Tooteet  H.— /?o«0  Finch, 

I  am  not  quite  certain  if  the  Ro$e  Finch  of  India  belongs  to  Swain- 
son's  genus  H^Bmorhous  or  not,  but  as  far  as  I  can  make  out,  it  appears 
to  do  so.  It  appears  to  be  the  species  named  as  above  by  Vieillot,  an<i 
if  so,  the  name  of  F,  rodopepla  must  sink  to  a  synonym.  The  Toolet 
of  India  arrives  in  this  country  from  the  north,  about  November,  and 
remains  till  March.  I  first  saw  it  in  thick  jungle  at  the  bottom  of  th< 
Conoor  pass,  busily  engaged  in  eating  the  seeds  of  the  lofty  bamboof 
there,  I  have  seen  it  also  several  limes  in  large  groves  of  trees  in  the  nor 
thsni  pact  of  the  table  hnd*    It  Associates  in  flocks  of  various  nunbert, 
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aod  devours  Fariouf  grains,  especially  Jowaree  (Andropogon  Sorghum)^ 
lod  also  rice,  and  in  default  of  these,  various  other  grains,  seeds  and 
even  flower  buds,  and  young  leaves  of  trees.  Itis  occasionally  caught 
md  domesticated  on  account  of  its  song,  which  is  said  to  be  very  street. 
VieiUot  says  **  it  is  often  brought  from  India  alive,  and  bears  the 
climate  well."  It  is  said  not  to  be  bred  in  any  part  of  India.  Irides 
browD$bill  and  legs  pale  brovra.  Length  6^  inches;  wingdrjths; 
tail  ^ ;  tarsus  not  quite  -^^hs. 


Family  BUCERIDiE— //om  bills. 


QmvB  BUCEBOS.— ^of n  bill  Toucan  of  residents  in  India. 

196.-B.  Cava/au»  Shaw.— Gould's  Cent.  Him.  Birds.— Craru(/a  of  the 
Mdves  of  the  foie%tM.^Malah'moraykeyf  Msi.-^Largest  Horn  bill. 

I  have  not  myself  been  fortunate  enoagh  to  procure  a  specimen  of 
this  large  Hombill,  but  have  seen  it  on  several  occasions  in  the  thick 
jangles  of  Malabar,  and  in  the  Coonoor  pass  of  the  Neilghenries.  I 
take  the  following  account  of  it  from  Mr.  Elliot's  notes,  who  met  it  in 
the  Soonda  jungles. 

Z)eicr.— «  Back,  wings,  belly,  chin  and  bar  on  the  tail  black  ;  neck, 
^  thigh,  wing  spot,  tips  of  scapulars  and  remiges  white  ;  bill  ver- 
milion above,  passing  into  yellow,  the  lower  mandible  whitish,  at  the 
hue  black.  The  male  bird  has  the  space  between  the  prominence  and 
"^e  true  beak  in  front  also  blackish,  from  n  hich  a  black  stripe  runs 
^tn  the  crest  of  the  beak,  towards  the  point,  and  the  posterior  ter- 
mination of  the  prominence  is  also  dnsky  in  the  male,  red  in  the  fe- 
"^e."  Length — male  upwards  of  4  feet ;  female  4  feet  j  weight  of 
^  latter  6^  lbs ;  bill  from  point  to  gape  in  a  straight  line  10  inches ; 
^  point  to  end  of  protuberance  13^  inches ;  protuberance  7^  inches 
^^g;  H  broad. 

'^Atthe  root  of  the  tail  of  this  bird  on  upper  side,  immediately  above 
^  venty  is  a  small  sac,  in  which  is  a  bundle  or  pencil  of  short  bristles, 
^ing  a  bmsht  from  which  exudes  a  yellow  oily  secretion,  with  which 
^  bird  appears  to  dress  the  white  wing  spot ;  when  firs^t  shot  the 
y^ow  odoiur  comes  off  the  bill  in  considerable  quantities,  and  the 
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only  parts  of  the  body  besides,  that  are  stained  with  this  coloor,  are^ 
the  win^  spot,  rump,  and  the  small  crest  on  the  back  of  the  head  ;  thii 
latter  but  sli^'htly.  This  yellow  substance  continued  to  exude  from  the 
brush,  long  after  th«^  specimen  was  prepared  aud  dry.  The  Garuda 
is  SRiTed  to  Vinhnoot  among  the  inhabitants  of  the  forests,  as  the 
Brahminy  Ktt€  in  in  the  open  country." 

This  Uornbill  is  very  shy  and  difficult  to  approach.  The  noise  of 
its  wings  when  flying'is  very  loud,  and  can  b#>  heard  a  long  way  off. 
The  Malyalum  name  signifies,  i  am  informed,  '*  Tkat  maketthe  junylti 
resound.^' 

197.— -fl.l/a/aWtctt*,  Gmel.,  Lath. — B»  Alhtrostrii^  Shaw,  Wagler. 
— Dhanttaj  Sanscrit. — Dhanchooree,  H. — Ibba  //a/ee,  Can. 

This  htrnihiU  is  to  be  met  with  wherever  there  is  lofty  forest  jungle, 
and  of  course  is  most  plt^ntiful  on  the  Malabar  coast,  but  even  here  it 
is  far  from  being  a  common  bird.  It  lives  in  parties  of  four,  five,  six 
or  more,  and  lives  on  fruit  and  berries  of  different  kinds.  Length  of 
one  specimen  from  forehead  to  tip  of  tail  31  inches;  of  wing  iSj; 
tail  14  ;  tarsus  2y^ths ;  of  bill  straight  to  gape  6^  inches;  of  protu- 
berance alone  6^ ;  from  tip  of  bill  straight  to  posterior  angle  of  the 
protuberance  8^  inches, 

198. — B,  Ohigianus,  Lath.^^.  Oxyuru$^  Wagl. — Chakrotra,  H. — 
Common  Grey  HornbUU 

This  bird  is  spread  all  over  the  peninsulsi  frequenting  not  only  jun- 
gles, but  also  not  unfrequeotly  large  groves  of  trees  and  avenues  (in 
the  more  wooded  parts  of  the  open  country).  Like  the  last,  it  is  gene- 
rally seen  in  small  parties  or  sometimes  single.  I  have  generally  found 
fruit  in  the  stomach  of  this  bird,  but  on  one  occasion  I  found  some 
large  insects,  chiefly  man  tides.  Length  from  forehead  to  tip  of  tail  22 
inches;  of  wing  8;  tail  10;  tarsur2;  bill  straight  to  gape  4  inches. 

199 — B,  G'ngalensis,  Shaw.-^ 5.  PyrrAojoy^nt, Wagl. — Kootdal  H  akee^ 
Can. — Jungle  Grey  HornbiU, 

I  have  hitherto  only  seen  this  species  but  once  or  twice,  frequenting 
lofty  jungles  in  the  Malabar  coast.  I  found  its  food  to  consist  of  various 
kinds  of  fruits  and  berries.  Bill  whitish  yellow  ;  total  length  22  inches; 
wing  8};  tailS^;  tarsus  1-^V^s;  bill  straight  to  gape  4j;  breadth  at 
base  IfV  ths. 

{To  he  continued.) 


i  _ 
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Naia  ViUata 
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VL^Bucriptkm  of  a  new  species  of  Naga^  or  Cobra  de  CapeUo, — By 

Wai<t£b  Eixiot,  Eaa. 

In  the  beginning  of  January  last,  a  fisherman  from  one  of  ilie  Coo- 
poms  near  St.  Thome,  brought  me  a  box,  containing  a  suake  which  he 
said  he  had  picked  up,  floating  in  the  sea,  a  few  days  before,  ^  hen  fi>.h- 
ing  in  hi8  catamaram.  The  lid  was  fastened  and  on  opening  it,  he  was 
astonished  to  find  a  nag  snake.  Perceiving  it  to  be  of  unusual  size,  ■ 
and  to  differ  from  the  common  kind  in  the  distribution  of  fhe  colours,  I 
immediately  bought  it,  and  sent  for  a  snake  catcher,  who  took  it  out, 
*nd  displayed  it  more  fully  to  view.  It  appeared  dull  and  languid,  but 
WIS  roused  and  expanded  its  hood.  Its  great  length,  the  peculiar  shape 
of  the  hood,  or  dilatation  of  the  neck,  and  the  circumstance  of  its  being 
Biarked  with  numerous  dark  transverse  bandf,  three  of  which  extended 
^ots  the  enlarged  portion  of  the  neck,  seemed  to  indicate  it,  as  a  spe- 
cies altogether  diflTerent  from  the  common  sort. 

Itmaj  be  dcNcribed  in  detail,  as  a  species  of  cobra  or  naga,  with  the 
Wd  scarcely  broader  than  the  neck,  the  crown  depressed,  and  sloping 
tolhe  muzzle,  which  is  somewhat  obtus*^,  and  covered  with  14  more 
WDspicuous  plates  or  laminie.     The  first,  forming  th**  point  of  the  no'*e, 

• 

M  semicircular,   the  next  two  between  the  nostrils  are  sub-trianj;ular, 
^^^  sides  rounded;  another  pair  succeeding  thej^e  are  broader  and 
"Roarer.    Between  the  eye^  are  three  plates,  larger  than  any  of  the 
ptoctding,  sub-conical,  the  base  of  the   centre  one  b»*ing  placed  anteri- 
^^Mhose  of  the   lateral  ones  posteriorly.     The  pair  behind  these  are 
^«  largest  of  all,  of  an  oblong  shape,  broader  in  fiont,  and  hloping  from 
we  middle  of  the  exterior  edge,toihe  posterior  end:  these  are  suciecded 
^y a  smaller  broad  oval  pair,  at  the  lateral  junction  of  which    with   the 
preceding  pair,   are  two  others,  distant  and    divided,   which   are  about 
iQe  same  size  as  the  last,  sub-iriangular  and  rounded.    The  gape  is 
*^ge  •  the    teeth    in    the  lower  jaw    sharp,   reflex    and    moderately 
^og,  those  in   the  upper  are  ^mailer,  and  forming  two  rons  along 
"^palate ;  the  larger  fangs  had  been  removed-    The  eyes  me  small,  si- 
fted under  and  about  the  centre  of  the  inter-ocular  l^mit  se.   When  the 
^mal  is  at  re8t,the  neck  is  slightly  smaller  than  the  ht  ad,i>itt  when  rous- 
•4 it  is  capable  of  dilatation,  like  that  of  the  cobra  de  capello :  but  the  en- 
^^fgemeot,  instead  of  being  broader  near  the  head  and  sloping  as  it 
^edes,  as  in  that  species,  is  broadest  in  the  middle  and  slo|  es   gradu- 
•lly  to  the  head  and  to  the  trunk.    It  is  quite  destitute  of  the  spectacle 
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mark,  but  is  crossed  by  three  of  the  transverse  dark  bands,  characteristic 
of  it  as  a  distinct  species. 

The  body  is  round,  covered  with  oblong,  oval  scales,  distinct,  close, bat 
not  imbricate.  The  length  10  feet  1^  inch,  of  which  the  tail  forms  about 
two  feet.  The  abdominal  plates  or  scutee  are  long  and  236  in  number,  the 
sub-candnl  scutellieare  about  84  (P)  pairs.  The  eoiour  above  was  a  pale 
yellowish  brown,  with  a  strong  bluish  grey  tinge  on  the  upper  parts  of 
the  body,  marked  with  numerous  broad  dark  bands,  in  number  64.  The 
animal  appeared  to  be  languid  and  weak,  as  if  about  to  change  its  skin ; 
it  did  not  eat,  and  a  frog  which  had  been  put  up  with  it  in  the  box 
bopped  away  unmolested.  For  this  reason,  the  colours  when  in  health 
may  differ  from  those  here  stated.  The  accompanying  sketch  was  made 
the  first  day  I  procured  the  animal,  and  I  had  no  opportunity  of  compar* 
ingit  carefully  in  detail ;  for,  a  few  days  af terwards,  it  died,  during  my 
abseuce  at  Guindy,  and  had  begun  to  decompose  before  it  was  disco* 
vered  to  be  dead.    An  indifferent  preparation  has  been  made  of  its  akin. 

The  group  of  Naias,  or  Nagas,  forms  a  subdivision  of  the  genus  Fipe^ 
ra  of  Daudin  (who  separated  the  poisonous  serpents  with  insulated 
fangs  from  the  Linneaen  genus  Coluber),  in  the  Regnd  Animal  of  Cu« 
vier,  diKtinguished  as  having-  "  the  head  furnished  with  plates  and  th« 
anterior  ribs  susceptible  of  being  raised  up,  and  drawn  forwards,  so  as  to 
dilate  that  part  of  the  trunk  into  a  disc,  more  or  less  broad."  fiuC  a 
German  Naturalist,  Fitzinger,  has  formed  them  into  a  separate  genus 
under  the  name  of  Cobra. 

The  most  celebrated  species  that  have  been  described,  are  the  Coluber 
Naia  of  Linn^,or  Naia  Tripudiang  of  Merrem,commonboth  to  India  and 
South  America,  and  the  CoL  Haje  of  Egypt,  also  described  by  Linn^ 
and  Geoflfroy.  Both  of  these  differ  entirely  from  the  present  species. 
Of  the  Indian  cobra,  Russell*  notices  eleven  varieties,  varying  only  ia 
circumstances  of  colour  and  in  the  presence  or  absence  of  the  spectacle 
mark  on  the  neck. 

In  Gmelin*8  edition  of  the  Systema  Naturee,  four  varieties  of  the  C«(m« 
ber  Naia  are  noticed  on  the  authority  of  Lauren rini,t  a  German  writer  of 
the  last  century,  who  seems  to  have  borrowed  them  from  Seba. 

These  are — 1.  NaiaFusciatafi^h^  vol.  ii,  tab.  89.  f.  3. 

2.  iV.  Seamen  si»,  ib.  I.  1. 2. 

3.  N.  Macutata,  ib.         tab.  90.  L  2. 

4.  N,  BraeilientiSf       ib.         tab.  89.  1 4. 

•  ladiui  lerpents,  p.  7.  pi.  5, 6.  Part  i,  tnd  pi.  1.  Part  li. 

t  Specimen  Medicum  •xhibeas  Synopsis  fteptiUum  emeoidttam,  Aaotore  J,  N.  Iica« 
nntiai ;  Yiciuu  1766. 


1840.]    DncHption  of  a  new  species  of  Naga^  or  Cobra  dt  CapeUo.     41> 

the  last  of  which  is  adopted  as  a  new  species,  under  the  name  of  N, 
Rufa. 

OnreferringtoSeba's  workinthe  Society^sLibrary,the  following  notices 
of  ibe  Naga  groap  are  found  in  vol.  ii.  at  plates  84,  89,  90, 94,  97.  All 
of  these  have  the  spectacle  mark  on  the  dilatation  of  the  neck,  except 
No.  1,  of  |>late  99,  and  No.  2  of  pi.  97,  which  are  called  females,  a  sup- 
pmitiuu  tliat  has  since  been  proved  by  Dr.  Hunter  to  be  erroneous,  and 
that  they  are  merely  varieties  of  the  Col,  Naia,  Two  others  with  the 
tpectacle  mark  No.  I  in  pi.  85^  and  No.  4  in  pi.  97»  are  said  to  want 
the  &'olty  of  distending  the  neck,  or  to  possess  it  in  a  very  slight 
degree. 

Nos.  3  and  4  of  pi.  89,  resemble  the  present  specimen  in  the  circum- 
stance  of  having  the  body  marked  by  transverse  bands,  the  former 
throughout  its  whole  length  (whence  Laurentini*s  specific  name  of /a<* 
tiala\  and  the  Utter  for  about  ^rd  of  its  length.  But  both  have  the 
tpectBcle  mark  on  the  neck  distinctly  represpnted,  the  latter  of  a  more 
tUo  usual  complicated  pattern.  Seba's  description  of  No.  3,  is  "  Indian 
*erpent  with  a  spectacle  mark,  elegantly  ringed." 
"Its  whole  body,  of  a  pale  cinereous  yellow,  is  encircled,  from  the  head 
to  the  very  end  of  the  tail,  with  reddish  brown  rings,  some  of  which  are 
Barrow,  others  broader.  The  order  which  the  Creator  has  observed  in 
^spoting  these  rings  is  such,  that  three  of  the  narrow  rings  are  intetv- 
posed  between  every  two  of  the  broad  ones,  a  phenomenon  certainly 
■>06t  worthy  of  remark."* 

But  no  such  arrangement  is  observable  in  the  present  species,  and  thi«, 
together  with  the  absence  of  the  spectacle  mark,  and  more  especially 
its  great  size,  which  could  not  have  failed  to  have  been  noticed,  seems 
to  establish  it  a  new  species:  in  which  event  it  might  with  propriety  be 
turned  Naia  ViUatat  the  term  fasciala  having  already  been  appropriated 
to  another,  though  an  unascertained  species. 

*  Non.  a.  Serptm,  ImUcut,  eum-.  Qmspidlh,  lepidi  oitetdaHtf^ 

Totam  hojQt  eorpos,  ex  clnereo  dilatd  flarum,  tenuibiu,  purtim  St  latiosculif,  annuUs* 
^■co-Tubiit,  4  eapitc  ad  cincJam  usque  ultimMn  ambitur.  Ordo,  quern  summus  rerum 
^^<^tor  in  diferendls  hisee  anonlis  obteTvarit,  talis  est,  ut  bial  annuli,  latioret,  tret 
"^Per  ilioa  tenoioret    intercipiaat,   phoeaomeao  certd  animadreraione  dignissim*.. 
***Tl«i.  iL?.». 
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III.— ^  cursory  Notice  of  the  OM  Tract  in  the  Kupputgode  range-^ 
Alanganeee  Minee  near  Wodoorli — and  Flint  excavatione  in  the 
Southern  Mahratta  Country-^  the  Corundum  Pits  of  the  weetarn  part 
of  Mynore,  and  the  Diamond  Mines  of  KiimooL'—By  Lieut.  T.  J. 
NbwboLD,  2^d  Light  Infantry. 

Gold  tract  in  the  Kupputgode  ran^t.— Passing  recently  through 
the  Southern  Mahratta  Country,  I  was  informed  at  D.  rwar  by 
Mr,  Pelly,  Ahsistant  Collector,  and  by  Trimulrow,  a  brahmin 
youth,  uho.«e  Hcquirements,  and  thirst  after  knowledge,  do  in* 
finite  credit  to  the  tuition  of  the  talented  president  of  the  Bom- 
bay Branch  of  the  Royal  Asiatic  Society— the  Rev.  Dr.  Wilson— 
that  gold  had  been  lately  discovered  in  the  Kupputgode  range,  neai 
the  eastern  frontier.  I  determined  on  visiiing  the  spot,  more  especially 
as  my  intelligent  friend  Trimulrow,  who  has  the  merit  of  having  first 
brought  to  (he  notice  of  Government  the  existence  of  gold  in  thi 
particular  locality  uf  Doni,  had  not  been  able  to  witness  personally 
the  aciuhl  extraction  of  the  gold  from  the  sands  of  the  rivulet,  whence 
the  specimens  of  the  metal  were  brought  him.  Doni,  I  found  to  be  i 
■mall  village,  about  two  or  three  miles  south  of  the  fort  of  Dummul 
situated  ou  the  right  bank  of  the  rivulet,  in  whose  sands  the  gold  if 
found,  immediately  opposite.  Although  the  jalgars  (gold  wGshers), 
were  not  at  work,  iu  consequence  of  the  rivulets  not  having  been  lately 
flooderly  I  caused  some  of  the  natives  on  the  spot  to  wash  two  or  three 
baskets  of  the  sand  in  my  presence;  and,  after  about  five  minutei 
labour,  succecd^'d  in  obtaining  five  or  six  particles  of  gold  dust.  Th( 
process  of  washing  has  been  often  described,  and  does  not  differ  mud 
from  that  I  have  seen  practised  by  the  Chinese  gold  washers  at  th( 
foot  of  mount.  Ophir,  exchanging  the  conical  vessel  for  a  hollowed 
board :  after  the  lighter  particles  of  the  sand  are  washed  off,  the  gold 
dust  remains  mingled  with  a  heavy  black  sand  (No.  I),  most  of  th< 
particles  of  which  are  strongly  affected  by  the  magnet,  and  which  doei 
not  differ  from  the  granulur  magnetic  iron  ore  of  mineralogists  :  other! 
are  feebly  magnetic  ;  these,  from  their  behaviour  with  fluxes  before  thi 
blow-pipe,  and  their  gunpowder-like  appearance,  I  take  to  be  mena* 
chiinite  (No.  2),  probably  derived  from  the  decomposition  of  the  dykei 
of  basaltic  trap,  or  the  greenstone  and  hornblende  rocks  in  the  vicinity 

Along  with  the  menachanite,  and  among  the  sand  in  which  the  golc 
was  found,  occur  comminuted  fragments  of  fibrous  malachite  j  one  (No.  3' 
a  little  larger  than  the  rest,  contained  an  irregularly  shaped  fragmen 
of  native  copper;  which,  from  its  dark  rough  surface,  I  thought  a 
first  was  hematite,  but,  in  endeaTOuring  to  break  it  with  a  smart  bloii 


IMO.]  Oold  Tract  in  the  Kupputgode  range.  43 

of  the  hammer,  I  completely  flattened  it.  A  few  small  scattered  grains 
of  a  greyish  white  metal  occur,  but  are  very  rare  :  one  of  these  has  a 
tligbtly  yellowish  tinge,  resembling  the  argentiferous  gold,  or  rather 
auriferous  silver,  of  Norway.  The  largest  of  these  metallic  substances 
(No.  4),  a  flattened  water-worn  button  about  half  the  size  of  a  pea, 
having  a  purplish  black  enduit,  on  being  submitted  to  re-agents 
proved  to  be  almost  entirely  composed  of  silver.  I  should  have  been 
ioclined  to  sup|)08e  this  fragment,  from  the  scarcity  of  this  metal 
in  the  rocks  of  India,  to  have  been  adventitious ;  had  not  I  discovered 
a  grey  silver  ore  (No.  5),  in  a  fragment  of  quartz  shortly  afterwards.  It 
iaby  no  means  improbable  that  some  of  the  smaller,  flattish,  grey» 
metallic  looking  grains  may  prove  to  be  platinum,  a  metal  w  hich  is  often 
associated  with  gold. 

The  pebbles  and  sand,  composing  the  bed  of  the  rivulet,  are  derived 
from  the  Rupputgoile  hills,  which  form  the  sides  of  the  valley  through 
which  the  stream  ron*»,  and  among  which  it  has  its  rise,  and  are  ming- 
led with  both  fi-agments  of  kunkar  and  hematitic  iron  ore.  The  sand 
M composed  chiefly  of  particles  of  qiiirtz,  variously  coloured,  com- 
■inuted  garnet,  and  the  metallic  sands  first  mentioned.  The  sur- 
roQoding  formation  is  gneiss,  with  its  asso^nated  schist  of  mica,  horn* 
blende,  and  greenstone,  chlori tic  and  clay  slates;  passing.  In  their  up- 
per portions,  into  silicious  and  ferrugenous  schist,  with  beds  of  a  lateri- 
^ruck.  Near  the  base,  between  Guddak  and  Dummul,  I  found  thin 
veiofofa  white,  sub-crystalline  marble  in  the  greenstone  slate.  The 
vbole  of  these  rocks  are  penetrated  by,  and  appear  to  owe  their  eleva- 
tioDto,  large  dykea  of  basaltic  trap.  Granite,  too,  is  seen  at  no  great 
distance  in  the  plain  to  the  south  of  the  chain. 

In  tracing  the  gold  dust  to  its  matrix  it  will  be  useful  to  recollects 
^t  where  these  plutonie  rocks  come  in  contact  with  the  primary 
•chists,  a  greater  tendency  to  metallic  and  silicious  developement  is 
thfiust  invariably  observed,  and  it  is  in  veins  of  quartz,  ferrugenous 
<i<ianc,  and  their  alluvium,  that  we  find  gold  to  exist  in  the  greatest 
abundance,  ^m  the  Himalayas'to  Cape  Comorin,  iu  the  Malayan  pen- 
iosola,  Borneo,  Sumatra,  Assam,  the  Birmau  empire,  Hungary,  and 
^Hxh  Amerjcaa.  On  the  peninsula  of  India,  I  have  only  heard  of  one 
*^ption  10  this  rule,  which  is  said  to  occur  in  the  Madura  district ; 
^Iier«,  aecording  to  Sir  Whitelaw  Ainslie  (Mat.  Med.  vol.  i.  p.  514), 
tM  was  discovered  by  the  late  Mr.  Main  waring,  mineralized  by  means 
of  ainc,  oonstitoting  a  blende  which,  he  thought,  resembled  somewhat 
^  ScheoiBitz  blende  of  Hungary.  The  gold  washings,  and  mines  of 
Ityiore^  near  the  Batedne  lulls,  discoTered  by  Captain  Warreni  those 
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around  the  base  of  the  Neilgherri  and  Eoondah  mountains,  in  Wynaad 
and  other  districts  of  Malabar,  all  exist  in  primary  formations,  and  as- 
sociated with  silica  and  iron,  either  in  an  integral  state,  or  in  the  forn 
of  alluvial  beds,  clay,  or  sands.  The  richest  gold  mines  of  the  eastern 
islands,  as  i  have  before  stated,  are  found  iu  similar  geoguoatiu  situ- 
ations, along  the  edges  of  the  great  volcanic  belt  that  passes  through 
the  Indian   Archipelago — a  fact  deserving  of  notice. 

I  was  informed  by  the  natives  of  Doni,  that  gold  is  found  in  greater 
abundance  in  the  bed  of  the  rivulet  of  Sottoor,  a  few  miles  from  Doni,  in 
the  same  rangf^  of  hills,  and  I  discovered  it  previous  to  my  visit  tuDoni, 
in  the  sands  of  the  Hurti  rivulet,  in  the  same  range  a  few  miles  to  the 
south  of  Guddnk.  The  sands  of  both  these  rivulets  are  washed  for  the 
gold  by  the ya/^ar«.  It  exists  likewise,  I  was  told  by  an  old  Hindu 
inhabitant  of  Savanur,  in  the  Kor  taluk  of  the  Darwar  collectorate* 
near  Chick  Mulgoond.  In  1837,  while  passing  through  the  western 
part  of  Mysore,  I  found  a  few  grains  of  it,  in  the  bed  of  a  rivulet ,  near 
Gram,  at  the  base  of  the  Belladaira  hill.  These  auriferous  rivulets 
should  be  traced  to  their  sources,  which  cannot  be  far  distant,  the  sand 
carefully  examined  at  every  40  or  50  yards,  and  the  spot,  where  the 
particles  of  gold  no  longer  appear,  most  diligently  explored,  the  sub- 
jacent rock  laid  bare,  and,  H  necessary,  an  excavation  made  into  it. 

I  hardly  need  remark  that  the  natives  are  perfectly  acquainted  with 
the  artDf  purifying  the  gold  dust  by  amalgamation,  and  that  of  refin- 
ing it  by  means  of  repeated  exposure  to  heat  below  ftition^  with  a 
mixture  of  muriate  of  soda  and  cow-dung  ashes,  the  last  of  which  is 
sometimes  replaced  by  the  powder  of  an  o/<^  brick,  mixed  with  a  little 
borax.  In  simply  melting  gold,  borax  is  added  to  assist  its  fusion. 
In  the  native  process  of  amalgamation,  a  considerable  loss  is  sustained 
from  ignorance  of  the  method  for  condemning  and  collecting  the  mer- 
cury, which  is  suffered  to  escape  by  volatilization.  The  existence  of 
gold  and  manganese,  in  the  Kupputgode  hills,  appears  to  have  escap- 
ed the  notice  of  that  excellent  observer  Christie,  and  al^  of  Marshall* 
and  Colonel  Sykes,  the  statistical  reporter  of  this  part  of  the  Deccan. 

MangantMe  Mines  near  fFodoorti,  Kupputgode  rangt.^Lt  the 
time  of  my  visiting  the  Kupputgode  range,  i  had  not  seen  Dr. 
IVilson's  remarks  on  the  minerals  sent  to  the  Museum  at  Bombay,  by 
Trimulrow ;  from  whese  oral  account,  and  from  what  he  had  heard 
among  the  hills,  I  was  led  to  imagine  the  possible  existence  of  coal 
among  them  ;  and,  indeed,  on  my  arrival,  most  of  the  natives  concurred 
Q  assuring  me  that,  there  was  a  black  stone  to  be  found  near  Wodoorti, 
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ealled  charcoal  stone  (kolsak  kn  putther),  which  Hycl^r  and  Tip- 
poo  had  made  especial  aearcli  fur.  Led  hy  this  hope,  though  the 
natare  of  the  formation  oyer  which  I  had  already  passed  excited  strong 
nupicions  against  the  truth  of  the  report,  I  crosseil  the  hills  by  a 
iteep  and  rugged  path  to  Wodoorti,  a  village  in  a  jungly  valley,  on  the 
opposite  side.  About  two  or  three  mileH  hence,  in  a  sort  of  defile  that 
intersects  the  course  of  the  chain  on  the  north  of  the  yalley,  at  nearly 
right  aogles,  I  was  conducted  to  a  few  half  choked  up  excavations,  at 
the  bases  of  some  large  detached  masses  of  a  dark  coloured  rock,  ex- 
ternally ferruginous  and  rugged;  internally  of  a  bluish  black  hue, 
tough  and  powdery  under  the  hamm'  r ;  and  some  parts,  when  struck, 
tnitting  a  sulphurous  odour.  It  contains  numerous  vf-ins  and  nests 
of  a  shining  foliated  mineral  of  an  iron  grey  colour  (No.  5).  Some  of 
the  cavities  contained  a  white  fe! spathic  powder,  others  were  coated 
with  small  stalactitic  and  botryoidal  incrustations  of  the  black  mineril. 
Before  the  blow-pipe,  perse,  it  fuses  partially  at  the  edges  ^'ith  slight 
gtseoQS  txtrication,  leaving  a  shining  bluish  black  slag.  In  the  yellow 
oroiidising  flame,  it  gives  out  a  slight  sulphurous  odour,  and  the  slag 
it  affected  by  the  magnet.  With  borax,  on  charcoal,  it  fuses  with 
slight  ebullition  into  an  amethystine  glass  ;  and,  with  carbonate  of 
udion  platina  foil,  into  a  light  bluish  green  glass.  When  powdered, 
U)d  treated  with  muriatic  acid,  the  extrication  of  the  peculiar  fumes 
of  chlorine  sufliciently  attest  the  presence  of  mangane-te.  1  was  un- 
»hle  to  detect  the  existence  of  plumbago  by  exposure  to  a  deflagrating 
heat  with  nitrate  of  pota«h.  Hence  the  mineral  would  appear  to  be 
the  black  oxide  of  manganese  in  combination  with  iron,  and  probably 
> little  sulphur  and  alumina. 

Sir  Whitelaw   Ainslie  (Mat.  Med.  vol.  i.   p.   538),  states  that  this 
Bctal,— so  useful  in  the  arts  in  Europe,  in  the  composition  of    the 
fioett  kinds  of  crystal  and  flint  glass,   and    common  bottle     glass ; 
imparting  a  beautiful  amethystine  or    red  hue  to  glass,   in    yield- 
ing the   rich    brown    tint    used  for  painting    porcelain,    in    bleach- 
ing, and  in  the  preparation  of  chlorine  g-as, — is  not  common  in  India. 
He  mentions  that  Captain  Arthur  found  it  in  Mysore.     Since  his  time 
^ve?er,  it  has  been  discovered  by  Colonel  Cullcn    and  Dr.  Bcnza  on 
^  Neilgherries,  by   Major  Burney   in   Ava, — and   occurs  ass^ociated 
with  iron  on  the  Himalayas.     I  have  found  it,  also,  in  combination 
vith  oxide  of  iron,  in  veins  in  the  laterite  composing  the  clifls  at  Be- 
^t  in  the  Nisam's  territories,  near  the   line  of  contact  with  the  trap 
00  which  the  laterite  there  rests ;   in  the  sandstone  of  the  Southern 
Mahratta  Country,  between  Kulladghee  and  the  falls  of  the  Gutpurba 
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near  Gokauk ;  and  in  the  primary  scbisis  of  Sondur,  and  the  copper 
mountain  range,  in  the  Ceded  Districts.  The  formation  of  the  Kupput- 
gode  range,  near  the  manganese  excavations  of  Wodoorti,  in  similar 
to  that  of  Doni,  previously  described. 

Flint  pits, — About  two  miles  southerly  from  the  manganese  locality, 
some  excavations  were  pointed  out  to  me  in  the  plain,  near  the  base  of 
the  opposite  range,  whence  Hyder  and  Tippo  used  to  supply  their  troops 
in  this  part  of  the  country  with  flints.  They  are  of  a  yellowish  browB 
colour,  translucent  at  the  edges,  tough,  of  a  jaspery  nature,  and  answer 
the  purpose,  it  is  said,  extremely  well.  There  is  still  an  abundant 
supply. 

The  Corundum  mines  near  Gram  in  Mysore. — The  Corundum  minef 
of   Golhushully   and   Kulkairi,  lie    about  seven   or  eight   miles   east 
by   north   from   the  fort   of  Gram.      They  occur  in   a  bed   of  Calcose 
slate,   associated  with   mica   slate,  gneiss,  and   protog;ine ;    and   con- 
sist  of  a  scries  of  excavations   dug  in  the   plain,   varying  from  two 
to  twelve  feet  in   depth.      The   corundum  is  generally   found    in  a 
gangue  composed  of  white  and   greenish  earth,  arising  from  the  de- 
composition  of  the  adjacent  rocks,  and  asKociated   with  ferruginous 
quartz,  a  poor  brown  iron  ore,  ferruginous  earth,  chert,  a  reddish  jas- 
per, schorl  and  felspar.     In  one  of  the  exravntions,  I  found  a  fragment 
of  rock  salt,  and  many  of  the  wells  in  the  vicinity  are  brackish.     The 
corundum  often  occurs  in  amorphous  fragments,  from  the  size  of  a  pin's 
head  to  that  of  a  turkey's  egg.     It  is  not  unfrequently   seen   in   hexa- 
gonal prisms,  tapering  slightly    to  one  end.     The  colour  varies  from 
whitish  to  grey,  reddish,  and  hair-brown.     The  pieces  of  corundum  are 
thrown  out,   cleared  and  separated  by  the  miners  into  four  classes,  vis, 
the  reddish  brown,  the  white,  the  chips  of  both,  and  the  refuse.    The 
three  first  form  the   articles  of  commerce ;    which,   according  to  mj 
native  informants,   are  sent  down  the  ghauts  to  the  ports  of  Mangalore 
and  Tellicherry  ;  and  there  sold  by  the  contractors   to  the  Bombay  and 
Arab  merchants,  at  prices  from  12  and  15  to  30  rupees  the  candy,  ac- 
cording to  quality.    The  natives  on  the  spot,  in   18'37«  told  me  that 
the  mines  had  not  been  opened  until  within  the  last  8  years,  and  that 
the  corundum  is  also   found  at  Burkunhully,    Kundeo,  and  Yedgun* 
kul,  in  the  Chinraipatam  division:  at  Norhik   in  that  of  Narsipur,   at 
Deysani  Curbonhully,  in  that  of  Bannawar,  at  Appianhully,  Beygoor, 
Bunnercota,   Mundium   and  Permuty    in    Mysore ;   near  Gusehutty 
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ud  CheDnimulIy  in  Coimbatore,  near  the  Tapoor  gbaut,  in  Salem,  and 

aUoinCuttack. 

Diamond  Mines  of  Ramulaeota  in  Kumool. — ^Tbese  mines  are  si. 
tuaN  in  the  Kumool  territor)',  about  21  miles  south  of  the  city  of 
Komool,  in  the  lower  part  of  a  large  basin-shaped  plain,  almost 
larrounded  by  low  hills  of  sandstone,  grif,  breccia  and  pudding- 
itoof,  associated  with  the  limestone  of  Cudd.ipah.  The  present  ex- 
cETatioos  occupy  but  a  circumscribed  area,  of  about  1,000  square 
yards,  »nd  are  dug  in  the  alluvial  soil  at  the  base  of  the  hills.  Re- 
mains of  (»1<I  and  enten^ive  mines  appear  in  a  low  adjacent  ridge,  com- 
posed of  a  dark  ferruginous  grit  and  conglomerate,  and  the  rock  haa 
all  ibe  appearance  of  having  been  blasted  by  gunpowder.  Diamonds 
ofiTe^  fine  quality  are  said  to  exist  in  this  conglomerate,  but  as 
they  are  few,  and  the  labour  of  excavating  and  blasting  the  rock  great 
and  uncertain,  the  rock  has  been  quitted  for  the  alluvial  soil ;  where, 
thoQgh  the  diamonds  are  of  an  inferior  quality,  they  are  more  nume- 
roox, and  attained  with  greater  facility;  and,  with  the  most  common 
tools,  by  ordinary  native  labourers. 

The  diamond  pits,  though  not  occupying  so  large  a  space  of  ground 
We  deeper  and  far  more  extensive  than  the  celebrated  mines  in  the  vici- 
Bityof  Cuddapah,  at  Chinnoor,  Avalumpully  and  Condahpetta.  The 
vzeaTations  in  the  rock  resemble  those  at  BanaganpuUy,  and  at  Muni 
Modjfoo,  north  of  Gooty.  The  geognostic  position,  the  alluvial  stra- 
tum of  water- worn  pebbles  and  sand,  in  which  the  majority  of  the 
gems  occur,~the  chert,  quartz,  and  jasper  pebbles  composing  the 
poddingstone  and  breccia,  cemented  by  a  dark  ferruginous  sandstone, 
-^he  vicinity  of  granite  and  dykes  of  basaltic  greenstone,  present  the 
conditions  under  i%hich  I  have  usually  seen  this  gem  appear  in  the  pen- 
iosola.  Kunkar  is  seen,  but  sparingly.  The  diamonds  which  I  saw  at  Ram- 
ulaeota, were  of  an  inferior  size,  and  but  few  crystallized  in  the  octohe- 
^ral  form.  They  had  severally  the  white,  grey,  yellow  and  greenish 
tints;  but  it  is  said  those  that  occur  in  the  conglomerate,  and  in  a 
•pot  close  to  this  rock,  are  generally  of  a  superior  description,  with  a  fine 
'oseate  tinge.  The  process  of  mining  and  washing,  resembles  what  I 
^Tc  before  described,  in  speaking  of  the  Cuddapah  mines.  There 
vere  about  20  natives  engaged  in  washing  the  alluvium  when  I  vi- 
sited the  spot,  and  while  I  was  looking  on  a  small  fragment  of  dia- 
mond was  discovered,  which  was  regarded  as  a  propitious  omen.  In  the 
^T  season,  500  labourers  are  usually  at  work,  who  pay  generally  a 
Mrtain  soiu  to  the  contractors.  The  latter  I  wt^s  informed,  rented 
the  whole  of  the  mines  from  the  Nabob  of  Kumool,  for  about  750 
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rupees  per  annum.  The  usual  hire  of  a  labourer  on  the  spot  is,  I  be- 
lieve, 4  pice  aud  a  meal  of  rice  per  diem.  The  opeoing  of  a  new  mine 
in  the  dry  season  presents  an  animated  scene,  and  was  sometimei 
honoured  by  the  presence  of  the  Kumool  Nabobs. 

Diamond  mines  formerly  were  worked  in  the  Kumool  territory*  tt 
Saitnncota,  Deonoor,  and  Tandrapauil.  They  are  cut  and  polished  by 
the  jewellers  of  Muni  Mudgoo,  who  have  been  long  famous  fur  their 
skill  in  polishini^  diamonds,  and  were  formerly  sent  for  sale  to  the 
metropolis  uf  GolconJa,  and  subsequent  to  its  fall,  to  that  of  Hydra- 
bad. 

I  have  the  pleasure  to  present  to  the  Society  a  model  of  a  dia- 
mond polishing  ma*  hitie,  used  at  Muni  Mudgoo,  and  constructed  for 
me  there  by  one  of  (he  polishers.  The  use  of  diamond  dust  in  the 
process  of  polishing  is  thoroughly  understood  by  the  natives,  and  in 
splitting  the  larger  gems  they  take  advantage  of  the  planes  of  cleavage^ 

Examination  of  the  specimens  of  Minerals  alluded  to  in  the  foregovsg 

paper, — By  Lieutenant  J.  Braddock. 

No.  1. — Gold  dust,  found  in  black  magnetic  *awrf.— -The"  grains  of 
gold,  though  few,  being  large  enough  to  form  a  judgment  on,  need  not 
to  have  been  tested  ;  but,  on  testing  them,  after  solution  in  nitro-mu- 
riatic  acid,  no  doubt  existed  of  their  being  gold. 

No.  2.  Mmachanite  ? — Feebly  magnetic  ;  in  small  grains,  somewhat 
like  coarse  gunpowder.  External  appearance  agrees  to  the  description 
given  of  menachanite  in  Ure*s  Chemical  Dictionary.  It  was  examined 
as  follows. 

Blow-pipe. — With  borax  on  charcoal,  fused  into  a  green  glass.  Fused 
with  pure  potash  on  platina  foil,  and  treated  with  muriatic  acid  at  a 
boiling  heat,  the  powdered  substance  was  partly  soluble,  leaving  a  dark 
brown  residue.  The  muriatic  solution  was  milky  yellow,  which,  when 
tested,  gave  the  following  indications  : — 

Tincture  of  galls — Reddish  brown  colour. 

Oxalic   acid^'So  immediate  effect :  next  day  a  small  whitish  precipitate. 

Ammonia — Copious  dirty  brown  precipitate :  next  day  clear  reddish 
brown  solution,  with  darker  precipitate. 

Hydrosulphuret  of  Ammonia — An  immediate  deep  greenish  black, 
changing  almost  instantly  on  the  surface  to  white,  and  passing 
afterwards  into  a  dirty  yellowish  brown,  which  was  ultimately 
precipitated. 
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On  selecting  by  means  of  the  magnet,  a  few  grains  more  magnetic 
than  the  others,  prussiate  of  potaah,  and  tincture  of  galls,  indicated  the 
presence  of  iron.  Two  small  grains,  picked  out  from  the  other  grains* 
prored  to  be  aiWer.  The  mineral  may  possibly  be  menachanite,  and 
may  contain  titanic  acid,  but  the  quantity  was  too  small  to  be  subjected 
to  s  sufficient  examination. 

3.  Malachite  ?— (and  a  button  of  metallic  copper). 
The  proper  tests  gave  distinctive  indications,  that  copper  was  present 
in  this  mineraL 

i  SUter  9 — This  specimen  was  a  button  or  large  globule  ;  it  had  a 
blackish  purple  tarnish  ;  had  been  flattened  by  the  hammer.  On  trying 
its  farther  ductility,  it  flattened  under  the  hammer,  and  crumbled  at  the 
^^\  the  crumbled  portion  had  a  granular  appearance  ;  globule  cuts 
Hkeiliver :  white;  on  beating  in  the  diamond  mortar,  it  flattened  and 
Vix  malleable. 

The  usuul  tests  left  no  doubt  of  its  being  silver :  it  dissolved  in  nitrie 
icid,  sod  left  only  a  little  black  powder  as  a  residue. 

5.  (?rey  iilver  ore  f — Crushes  easily  ;  frangible ;  powder  not  at  all 
tbe  colour  of  the  ore,  but  dark  re'i  lilac.  The  external  characters  of  the 
we  approach  near  to  the  description  in  Ure'it  Dictionary,  of  the  grey 
nrbonate  of  silver  and  bismuthic  silver.  As  the  specimen  was  small, 
t  piece  about  the  sise  of  a  pea  was  examined,  and  gave  the  following 
iBdicatioDs  :— 

Reduced  to  powder  and  treated  with  nitric  acid;  slight  disengagement 
•f  nitrous  gas  :  large  portion  undissolved. 

A.— This  acid  solution  gave  on  testing  the  proper  indications  of  silver. 

A.- This  residue  was  treated  with  muriatic  acid  and  heat :  a  part 
vai  insoluble,  B. — The  muriatic  solution  was  tested  and  gave  the  follow* 
ing  indications  of  antimony  :— 

Fff/er— The  solution  turned  milky. 

^ne->Black  precipitate. 

Bydroiuipkuret  of  ammonia — An  orange  coloured  precipitate. 

B.-^n  this  residue,  muriatic  acid  and  heat  appeared  to  have  no  fur- 
ther action.  Nitric  acid  was  then  added,  and  the  mixture  boiled. 
There  was  still  an  insoluble  portion  left.  C— This  nitro-muriatic  solu- 
te vas  ezmmined  as  follows : — 
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WaiiT'^  Pfodnced  opalescence  (antimony). 

Prussiate  potash — Emerald  green,  changing  to  blue  wbtn  preciidtalied^ 

^mmafita— White  floccolent  precipitate. 

Hydrosulphurate  of  ammonta— Greenish,  changing  yelUwiah  hrown. 

Jtnc/Mftf  5ra/2f--No  effect :  next  day  settled  into  a  floccoknt  bfowoltts 

yellow  precipitate. 
Phosphate  ioda — Slight  white  flocculent  precipitate. 
Sulphate  of  iron — Slight  dust-like  precipitate* 
Oxalic  acid — Muriate  of  tin-^no  effect. 

The  precipitate  C  contamed  sulphur,  which  was  burned  off,  leaving  a 
black  residuum,  which  by  deflagrating  with  saltpetre,  indicated  tha 
presence  of  carbon  in  some  shape.  The  residuum  after  deflagralkm 
was  washed,  and  2  or  3  minute  globules  of  silver  collected  ;  alsoanoCliCK 
minute  metallic  f^lobule,  and  a  little  silex,  and  earthy  matter. 

The  small  metallic  globule  was  so  minute  that  it  required  to  be  exm* 
mined  by  the  microscope,  and  admitted  only  of  two  tests  being  applied 
to  it.  The  ezamiaation  resulted  as  follows.  Colour,  dark  iron  grey ; 
lustre,  dull,  metallic  ;  streak,  a  lighter  grey  of  dull  lustre  ;  malleable ; 
barder  than  silver ;  insoluble  in  nitric,  but  soluble  in  nitro*muriatle 
acid  : — this  solution  was  tested  with, 

Oydrosulphuret  of  ammonia — Which  gave  a  dark  green  colour,  which 
turned  into  a  black  precipitate,  leaving  the  solution  tinged 
olive. 

Prusitate  of  potash, — ^gave  an  emerald  green  colour. 

•  I  may  here  state  that  two  minult  metallic  grsins  were  picked  out 
of  the  menachanite.  No.  2,  which  proved  as  before  stated  to  be  silver  } 
and  a  third  grain  soluble  only  in  nitro -muriatic  acid,  which  being  teated 
as  for  platina,  and  compared  with  a  solution  of  platina  foil,  gave  indict 
tions  as  follows  :— 

Metatdc  grain.  Platina  foil. 

Muriate  of  «iiisioiii'a.....no  change no  change. 

Old  muriate  of  tin., dark  brown  passing  to  lilac,  yellowish  brown. 

Freeh  made     do lihe lilac. 

Prussiate  potaih bluish  green lighter  bluish  green. 


TimtmngMlU lightish  brown... darkish  brown. 

Qm7,  whether  the  lolutien  B»  and  the  single  globule  from  C,  toge- 
titer  with  the  last  mentioned  single  grain  picked  out  of  No.  2,  may  be 
coniidered  as  indicatiye  of  platina  P  The  silver  ore  No.  6  may  perhaps 
contain  the  following  snbstances, — It  was  picked  up  in  the  same  locali- 
ty u  No.  2,  of  the  specimens  mentioned  in  the  foregoing  paper. 

Silver. 

Antimony. 

Sulphur. 

Carbon,  or  some  carburet. 

Platina  P  doubtful. 

Silex. 

Earthy  matter. 

No.  6.    Manganese  P — slightly  magnetic. 

Bho^ipe — with  borax,  amethystine  glass.    Dissolved  in  muriatic 
>eid  with  heat,  evolving  chloriae.    The  solution  behaved  as  follows. 
PniMiiaie  Poiash — Green  grey  precipitate. 
iMMsiis— Brown  precipitate. 
C^bomte  Pototib— do. 

The  powder  was  tried  with  nitre,  but  no  deflagration  occurred. 

The  speeimens  most  interesting  in  the  examination  were  the  grej 
nlTer  ore,  and  the  small  metallic  grains ;  but  all  the  specimens 
were  lo  minute  in  quantity  that  only  a  first  rate  analyst  could  pronounce 
todedly  concerning  the  more  difficult  points.  It  would  he  desirable 
^  the  bed  of  the  nullah  and  the  hills  immediately  adjoining  should  be 
mpeeted  more  minutely :  it  might  repay  the  mineralogist,  if  not  in 
Podcet,  perhaps  in  the  honour  of  new  discoveries. — Captain  Nswbols^ 
^kindenoogh  to  assist  me  in  these  ezaminationa. 
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IV.— /ovrney  0/  the  Butnan  Mission  from  Orenbourg  to  Bokkartu^ 
Transtafd  by  Coionsl  Montbith,  k.  l.  s.,  Ckirf  Engineer  of  ths 
Madras  Army, 

(Continued  from  vol.   10  p.  168.) 

BOOK  SECOND. 

Chapter  I. 

Observations  on  the  Khanats  in  the  vicinitp  of  Bokkara^the  rtding 

race  in  Centred  Asieu 

The  Asiatic  people  to  whom  the  Russians  give  the  name  of  Tartars, 
have  the  nose  slightly  flattened,  the  cheek  bones  prominent^  little 
beard  on  the  chin,  and  small  eyes,  frequently  with  a  cast  In  them. 
Gengis  Khan,  at  the  head  of  the  Mongols,  subjugated  the  Tartars^ 
who  became  incorporated  with  his  army,  and  those  of  his  stiecesaori. 
As  they  were  the  most  numerou!>,  the  conquerors  adopted  the  Tarkish 
language,  barbarous  as  it  was;  from  tins  mixture  of  Tartars  and  a  race 
similar  to  the  Mongols,  sprang,  I  think,  all  those  tribes  regarded  sf 
Mongol  Tartars:  they  ought  to  bear  this  name,  which  is  appropriate 
to  ttiem«  and  which  prevails  in  Turkistan. 

What  difference  is  there  in  fact  between  the  features  of  a  Kirghiz, 
an  Ousbek,  a  Turkoman,  a  Eezareh,  an  Eimah,  and  those  of  a  Turk 
of  Constantinoplet  or  a  TartarofKasan  or  Crimea* 

Some  modem  geographers  affirm,  with  but  little  foundation,  I  think 
that  the  Kirghiz  possess  the  features  of  pure  Tartars,  which  resemble 
those  of  Europeans  ;  but  it  is  impossible  to  confound  the  Kirghiz,  and 
the  other  Mongol  Tartars,  with  the  Kalmoucks,  since  they  do  not  possess 
the  same  corpulent  frame,  or  features  so  strongly  marked. 

The  Kalmoucks  speak  a  different  language,  and  have  the  Tartar 
features  to  the  most  exaggerated  degree. 

A  part  of  the  Kalmoucks  who  fled  from  the  banks  of  the  Volga,  in 
1770,  were  obliged  to  remain,  or  were  captured  by  the  Kirghiz;  this 
has  tended  in  some  way  to  increase  the  strongly  marked  Tartar  features, 
which  are  still  met  with  among  the  Kirghiz. 

Having  on  the  road  asked  a  man,  who  possessed  .'completely  the  Mon- 
gol feature,  if  he  was  a    Kalmak  (that  is  what  is  called  a  Kalmouk), 

•  The  author  most  speak  of  the  Turkoman  tribes  in  Asia  Minor,  for  the  Turks  of 
Eorope,  by  constant  mixture  with  Europeans,  hare  decidedly  Greek  features,  ftaU  beuds. 
and  generally  a  CUier  eomplezion  than  the  peoplt  sf  tha  South  of  Europe.— IVwulafef, 
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hii  eompanioD  be^^ran  to  smile.  On  enquiring  what  there  was  in  the 
question  to  excite  their  mirth,  I  learned  that  the  Torgoat  Kalmouk, 
having  been  reduced  to  a  state  of  sUwery  among  the  Kirghiz,  it  was 
cooiidered  as  a  disgrace  to  have  descended  from  them.  I  then  un« 
deretood  what  it  was  that  had  caused  a  smile  at  the  expense  of  the 
Kirghiz,  «hom  I  had  so  unintentionally  offended. 

The  boundary  which  is  generally  assigned  to  Tartary,  does  not  ap- 
pear to  me  correct :  for,  under  this  name,  the  country  inhabited  by  the 
Tartars  of  Siberia,  Kazan,  Astracan,  Crimea,  and  that  which  extends 
from  the  Belour  mountains  to  the  Caspian  Sea ;  for  the  Turks  of  Con- 
itantinople  ought  to  be  included  in  the  same  race  :  in  Dzoungarie  in 
the  little  Kouldja,  five  hundred  dwellings  belong  to  .the  Doungani 
Tartars,  who  are  the  same  race  with  those  who  occupy  one  thousand 
dvellingn  in  the  great  Kouldja,  and  who  all  speak  ^tbe  Tartar  and  Mon- 
gol languages. 

The  Tartars,  who  dwell  and  reign  in  the  country,  erroneously  called 
by  01  little  Bokhara  (a  name  unknown  to  any  Asiatic,  and  for  which 
I  will  henceforth  substitute  that  of  Chinese  Turkistan),  although  sub- 
jugated by  the  Kalmouks,  have  nevertheless  not  become  entirely  ex* 
tinct;  they  are,  however,  more  of  the  Dzoungar  Kalmouk,  who  passed 
into  Chinese  Turkistan,  along  with  the  Mandchoua  in  1759.  Tartar 
liitill  the  prevailing  tongue  in  Cachghar,  Jarkend,  Khoten  and  Ak 
100.  These  then  are  the  countries  which  belong  to  Tartary  in  a* 
literal  sense.* 

I  do  not  coincide  in  the  opinion  of  those  who  maintain  that  geogra- 
phically, Tartary  should  be  regarded  as  extending  eastward,  as  far  as 
the  Belour  mountains,  and  to  the  south-east  as  far  as  Hindoo  Koosh, 
which  there  separates  it  from  A  fghanistan. 

In  this  case,  the  race  of  Tartars,  who  never  extended  so  hr  south- 
ward, would  at  the  same  time  comprehend,  under  the  denomination  of 
Tartary,  some  countries  which  are  not  of  Tartar  origin,  while  it  would 
c^clode  Chinese  Turkistan,  which  is  literally  so.  If  in  geography 
we  give  to  a  country  the  name  of  a  people,  it  should  be  conditional  on 
toch  people  inhabiting  that  country. 

It  appears  to  me  then,  that  Central  Asia  would  be  a  more  appropriate 
naiae  to  introduce  in  lieu  of  Tartary,  since  I  have  found  it  more  cor- 
'^and  more  geographical. f 

*  I  Imw  letB  maay  of  these  people  who  ipeak  Tartar  and  not  Moogol.— TVoatfti/or. 
^UiaalaMMtinipoesibleto  translate  this  chapter,  which  is  obscure  eTen  in  French, 
^  la  (snerally  the  ease  with  the  Count's  style  of  writing,  it  not  helng  his  aatirt 
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Chapter  II. 

Ctnlral  Asia — Division — Appearan ce — Mountains — Rivers    and 
Streams — Sea  of  Jral — Marshes — Climate. 

I  consider  Central  Asia  to  be  the  country  bounded  by  the  Irtich,  tbt 
Altai,  the  Tarbaghatai,  the  Moussart  or  Mous-tagh  (ice  mountaiiia)» 
the  Belour  (christal),  the  Hindoo  Koosh,  mountains  of  Ghaour,  which 
bound  th«  north  of  Persia,  the  eastern  shore  of  (ht>  Caspian  Sea,  tht 
Oural,  and  ibe  northern  boundary  of  the  steppe  of  the  Eirghis. 

Independent  Tartary  is  applied  to  those  states,  which  are  btill  un- 
subjected ;  in  which  sense,  they  belong  to  political  geography,  but  to 
preserve  consistency  in  any  description,  I  will  adopt  the  name  of  In- 
dependent Mongol-Tartary. 

The  great  table  land,  inhabited  by  the  Mongols,  may  be  called  Mon- 
golia, and  to  avoid  confusion,  I  will  adopt  the  names  of  great  and  lit- 
tle Tibet,  Chinese  Turkistan  and  Dzoungarie,  or  province  of  Ily,  aa  th« 
Chinese  call  it. 

The  regions  of  Asia,  which  I  have  either  visited,  or  obtained  certain 
information  regarding,  are,  to  the  north,  the  countries  of  the  Kirghiz  ;  to 
the  west,  the  Khanat  of  Khiva,  the  Cara-calpaks,  the  Aralians,  or  inha- 
bitants of  the  banks  of  tlie  Aral  lake,  and  Turkomans  ;  to  the  east,  the 
Khanat  of  Khokhan  (called   Ferghana  by   the  Arab  authors),  includ* 
ing  the  towns  of  Tachkend  and  Turkistan;  to  the  south.  Bokhara,  the 
desert  inhabited  by  Turkomans,  the  Khanats  of  Meimeneh,  Ankoi  Balk, 
Khoulm,    Badakshan,    Koulab,    Hassar,  Cherzab^s  (green  city),  the 
country  inhabited  by  the  Gillijes  Afghans,  or  eastern   Persians,  the 
Kezareh,  the  nomade  Chiites,  Chgaanies,  the  Dervazeh  Pagan    no- 
mades. 

The  elevation  of  the  steppe  of  the  Kirghiz  is  very  low,  by  our  obser- 
vations, the  barometer,  during  a  constantly  calm  atmosphere,  stood  at 
27  inches,  seven  and  eight  lines,  the  thermometer  being  at  about  8  or  10 
degrees  of  Remeur.  The  steppe,  about  the  52  degrees  north  latitude,  as  a 
fertile  soil,  producing  forests  of  pines,  bireh,  and  good  grass.  To  the 
south,  the  country  is  deficient  in  moisture,  a  few  fir  trees  here  and  there 
met  with  in  some  spots  of  the  Olou-tagh,  a  chain  of  mountains,  which, 
generally  speaking,  only  present  valleys,  devoid  of  vegetation,  granite 
rocks,  and  mines  of  lead. 

In  the  western  parts  of  the  deserta,  that  is  to  say,  the  route  from  Be- 
Jihara  to  Orenboorg,  grass  is  only  found  near  the  mountains  of  Mongh- 
odjar.    Beyond  the  Orsk  it  is  not  met  with  to  within  250  ferstes  of 
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tbe  Ouml.  Not  a  bosh  is  met  with  in  thft  ^pnce,  so  that  caravans  are 
obliged  to  carry  fuel  to  cook  or  warm  tlietiiseWes.  It  is  impossible  to 
Bftke  use  of  cow-dung  except  in  dry  weather. 

The  greater  part  of  the  Kirghis  steppe,  is^composed  of  argillaceous 
plainst  slightly  un4ulating  and  covered  with  worm*wood,  a  few  thorny 
plantSt  and  on  approaching  the  south,  the  bush  called  saksaoul. 

This  dreary  waste  includes  some  extennre  sandy  deserts,  the  larg* 
est  of  which  is  the  Cara-coum,  bounded  on  the  south  by  the  Sir*deria, 
and  the  fiitipak  which  extends  to  the  north  and  N»  K.  of  Tarkistan  : 
bavipg  before  described  these  deserts,  it  is  unnecessary  again  to  men- 
tion them ;  cultivated  spots  are  to  be  met  with,  on  the  banks  of  tbe 
Sir-deria,  and  between  the  river  Kouwan  aud  the  Djan-deria;  they  are 
alio  found  near  all  tbe  towns,  for  instance,  near.Turkistan,  Tackhend, 
aod  others. 
The  country  between  the  Sir  and  the  Amou-deria,  is  occupied  by  the 
KitiUoum,  tbe  soil  on  the  northern  and  southern  extremities  is  clay, 
villi  less  admixture  of  sand  than  the  steppe  of  the  Khirghiz,  but  more 
•rid,  anJ  consequently  more  barren. 

B"twpen  (he  Caspian  and  the  Sea  of  Aral,  the  soil  is  generally  sandy^ 
water  '\»  here  procured  from  wells,  said  to  be  from  six  to  nine  toises,  or 
%-fuur  feet  deep.  A  rocky  chain  of  mountains  called  Kharagboumbet, 
niDs  along  the  Sea  of  Aral,  and  from  the  banks  of  the  Bay  of  Bourzouk^ 
orKuul-Miidjar^  to  the  ne-irestpointof  the  shores  of  the  Caspian,  the 
groood  is  covered  with  shells,  apparently  indicating  an  ancient  junc- 
tioD  of  those  seas. 
The  culfivated  spots  near  the  towns,  or  on  the  banks  of  rivers,  are 
■wHy  small  patches,  rendered  fertile  by  means  of  irrigation,  the  great- 
^  part  of  this  region  is  a  desert,  inhabited  solely  by  a  small  number 
^  the  wandering  trihes. 

The  vast  plains  of  Central  Asia,  are  intersected  by  chains  of  moun- 
liba*  In  tbe  midst  of  the  steppe  of  the  Kirghiz  the  group  of  Olou- 
^h rises  above  all  the  mountains  of  the  desert;  it  terminates  the 
Arghsmal  chain,  running  from  east  to  west  Two  ranges  branching 
*ff  frooi  the  Onr^  mountains,  runs  into  the  steppe,  the  one  near 
^■ooberiiask,  of  wliieh  we  have  already  spoken,  the  other  near  Akto. 
Ciiagkai,  passes  to  the  north  of  Verko-ouralsk  ;  this  branch  retains  its 
Bttie  as  far  as  the  sonree  of  tlie  Tousak ;  then  it  is  greatly  diminished 
^hei|{bty  sKd  lakes  the  name  of  Dajabouk-caraghai,  after  which  it 
*Stin  sttanns  a  great  elevation  near  tiie  source  of  the  Soundouk,  it 
^aiD  sinks,  takes  the  name  of  Karaadir-tagh,  and  joins  one  of  the 
bnnches  of  the  Moughodjar  mountains. 
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The  Earaadir-tagh  mountains,  extend  to  the  east,  as  far  at  the  Tea 
palak-lagb,  a  branch  terminated  by  the  heights  of  Teke-tourmas  an 
Kotour-tagh,  near  the  Sari-tourghai.  It  is  worthy  of  remark  that  no 
a  single  salt  lake  is  to  be  met  with  in  the  westem^ide  of  the  Atko 
caraghai,  though  there  are  several  immediately  on  the  east  of  thi 
chain. 

The  Bonkhan  hills,  to  the  south  of  the  Kizil-couro,  extend  to  th 
vest,  as  hx  as  the  Amou-deria,  near  Khiva  ;  they  then  form  the  chai 
of  Vassil-cara,  and  are  well  known  by  that  name,and  perhaps  close  to  th 
Amou-deria,  they  are  the  origin  of  the  Djani-chir,  or  Lion's  hear 
a  name  which  is  found  in  Hadji  Khalfa's  Turkish  geograpl^,  thong 
actually  unknown  in  Bokhara. 

On  the  eastern  side  the  Boukhan  hills  unite  with  the  Kookerl 
li,  and  apparently  only  a  branch  of  the  Alps,  situated  to  the  noftl 
of  Samercand,  as  well  as  the  whole  mountainous  country  ofBukbouldool 
Sousiz-cara,  Koultchouk,  and  Arslan-tagh,  is  a  branch,  which  detache 
itself  from  the  Alpm^t  countrv,  lying  to  the  north-east  of  Samercad 
and  probably  between  it  and  Djisngh.  Ttie  southern  ramification  of  thi 
branch  is  terminated  by  the  Noura-tagh  (mountain  of  light),  which  i 
very  high,  we  had  a  view  of  its  summit  from  Caraghata,  which  in  th 
month  of  December,  was  covered  with  snow,  of  which  there  was  noi 
on  the  plain.  It  will  be  hereafter  shewn,  that  this  mountain  favouraW 
affects  the  cultivation  of  the  landn,  between  it  and  Bokhara. 

The  southeastern  extremity  of  this  table  land,  is  the  most  elevalei 
and  from  the  space  between  Khokhan,  Nissar  and  Dervazeh,  spring  tboi 
mountains  covered  with  eternal  snows,  of  which  I  was  unable  to  leai 
the  names  from  any  native  of  Bokhara ;  the  highest  of  these  chains  lie 
to  the  north  of  Dervazeh,  the  next  in  height  are  those  to  the  north  < 
Khokhan,  which  in  the  first  instance,  extends  along  the  road,  leading  t 
Kachghar,  cross  it  near  mount  Terek,  which  is  also  almost  constant! 
covered  with  snow,  and  then  spread  to  the  left  of  the  road.  Monsiei 
Nasarov,  who  was  obliged  to  hah  at  Khokhan,  and  at  Margakhaneh,  i 
the  year  1819,  and  who  has  since  given  an  account  of  his  journey,  call 
these  mountains  Kacbghar-divani ;  they  are  joined  by  the  Terek  to  it 
Ala-tagh,  where  the  Sir-deria  has  its  source.  The  Ala-tagh  extenc 
from  Turkistan,  Tarkhend  and  Khokhan,  to  the  frontiers  of  Dzoui 
garie,  all  the  mountainous  country  is  inhabited  by  trilies  of  Kirghit  < 
the  great  horde,  called  the  black  or  savage.    These  mountains  are  cal 
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ed  A1a-tagh«  which  means  pie-bald  form,  some  of  the  sumraits  heing  con. 
itantly  covered  with  snow,  whilst  others  are  brown  and  free  from  it.* 

There  is  a  very  high  mountain  situated  to  the  north  of  Ramit,  a  city 
to  the  east  of  Bokhara.  This  mountain  joins  the  chain  extending  to 
the  north  of  lagnaou,  and  unites  to  those  of  Bokhara;  then  separating 
into  a  number  of  ramifications,  the  general  direction  of  which  I  have  at- 
tempted to  lay  down  on  the  map,  between  Samercand  and  Chersab^s 
(green  city),  there  is  a  very  elevated  chain,  which  gradually  diminish 
ai  they  divide  before  reaching  Carchi.  In  following  the  road  to  Ghous- 
nrhy  Deinaou,  to  Hissar,  there  is  on  the  north  side  a  very  elevated 
chain  of  mountains,  which  become  lower  on  approaching  the  Amou« 
deria.  Hereafter  I  will  describe  the  route  followed  by  the  caravans 
from  Balkh  to  Caboul,  a  route,  which  if  accurately  kept,  would  throw 
iBQch  light  on  the  topography  of  these  countries.  The  two  great  rivers 
the  Anott  and  Sir,  water  the  countries  through  which  we  passed.  The 
Amoa  only  tikes  this  name  after  the  junction  of  the  Zour-ab  or  Wahch, 
vith  the  Badakhchan,  two  considerable  streams,  one  coming  from  the 
Bonh-east,  the  other  south-east  the  Amou.  These  receive  the  Kafer- 
Dihao  (name  of  the  infidels),  the  Toupalak ;  the  Ghouloam  majesti- 
ttliy  flows  in  a  bed  of  from  200  to  300  toises  broad,  it  then  divides 
iota  two  branches,  and  falls  into  the  lake  of  Aral,aflter  a  course  of  nearly 
^400  verstes,  or  nearly  1000  miles.  I  do  not  imagine  that  the  Mouhrab 
cu  retch  the  Amou,  and  it  appears  to  be  lost  in  the  sanly  desert 
throQgh  which  it  flows.  It  is  certain  that  the  river  of  Samercand 
^Ued  Kottwan,  and  also  Zer-afchan,  is  lost  in  the  Cara-koul  lake,  which 
1^  no  apparent  conununication  with  the  Amou^deria  (Oxus),  and  is 
distant  from  it  nearly  30  verstes. 

Vaeh  diseosaion  has  taken  place  regarding  the  ancient  mouth  of  the 
OxQs.  Some  geographers  have  supposed  that  the  travellers  of  the  1 6th  and 
17ih  eentury,  have  leas  expressed  what  they  have  seen  with  their  own 
tyte,  than  what  they  have  endeavoured  to  reconcile  with  the  frequently 
fiite  geographical  statements  of  Ptolemy,  and  even  deny  that  the  Oxus 
overflowed  into  the  Caspian,  though  Jenkinson,  Bruce,  Hanway,  Becke- 
▼iteb,  all  state  that  a  branch  of  this  river  actually  falls  into  the  Caspian. 
^  ippean  to  me  there  is  some  credit  due  to  these  travellers,  particularly 
*>  Mouieur  Mouraviev,t  a  colonel  in  the  Russian  service,  who  went  from 
the  Balkan  bay  to  Khiva  in  the  year   1820,  himself  saw  traces  of  the 

*  I  thiok  this  is  a  mtotake,  AUi-tagh  is  literally  hig^h  moantains,  and  a  very  Jatt  name 
'■'ftna,  tkey  diride  China  from  Tartery.— 7Vwuto/or. 

*  1  bire  generally  ae«n  hia  name  tpclt  Mouratfiif,  now  a  general,  and  lately  employed 
eaadiploBatiemisaioii  to  Constantinople.— 7'ron«2aA>r. 


8f  Euiiian  Mt$ium  from  Orenbaurg  to  Bokhara. 

'brencbi  mentioned  by  the  before  mentioned  travellers.  M.  Mom 
thinks  the  Araou,  about  160  yerstes  north  of  Khi?a,  turned  to  the 
and  divided  into  two  branches  before  entering  the  bay  of  B 
However  it  is  not  Monsieur  Mouraviev  alone  who  has  assured  i 
his  having  seen  the  ancient  bed  of  the  Oxus  in  many  places  be 
the  Caspian  and  Khiva,  in  which  bashes  now  grow :  a  Major  of  Cc 
and  native  of  Khiva,  who  was  a  very  well  educated  man,  considei 
Would  be  easy  to  restore  the  ancient  course  to  the  Amou-deria,  i 
he  supposed  was  toa  notorious  to  be  doubted.  It  is  currently  reporte 
this  river  was  turned  by  the  Khivians  daring  the  piracies,*  of  the  C 
Stenko-Rszin,  in  1670;  but  Jenkinson  says  in  1559.  The  Ozus  fo 
ly  fell  into  the  Balkan  bay,  but  now  does  not  reach  so  far,  but 
into  the  lake  of  Kitai,  or  Aral ;  all  the  water  in  this  country  is  pi 
ed  by  canals  from  the  Ozus,  which  is  the  reason  it  no  longer  re 
the  sea. 

The  general  opinion  at  Khiva  is  that  an  earthquake,  about  500 
ago,  changed  the  course  of  the  Amou-deria.  This  assertion  has  no 
impossible  in  it,  as  the  countries  of  Khiva  and  Bokhara  are  very  s\ 
to  these  natural  convulsions:  it  is  therefore  quite  possible  that  the 
formerly  divided  into  two  branches  north  of  Khiva,  one  falling 
the  Caspian,  and  the  other  into  the  Aral :  this,  if  correct,  will  recc 
the  conflicting  opinions  of  geographers  on  this  subject. 

The  upper  Amou-deria,  or  Zour-ab,  near  Dervazeh,  is  aboi 
toises  broad,and  exceedingly  rapid,  till  its  junction  with  the  Karate 
Gold  dust  is  found  in  the  sand;  the  banks  are  very  high  and  precip 
aud  the  bed  obstructed  with  rocks,  over  which  the  stream  foams 
great  noise  and  force.  We  will  leave  to  Mr.  Elphinstone  the  ta 
describing  its  source,  as  I  heard  nothing  regarding  it,  which  cool 
depended  on. 

The  Sir-deria  which  has  a  course  of  about  1200  vcrstes  or  800  mih 
ly  hecomes  considerable  after  its  junction  with  the  Akboura,  which 
near  to  Tadj  or  Takht  Suleiman,  a  monntain  also  called  Och.  He 

♦  Thii  river  Is  expressly  steted  to  hare  beea  tvraed  by  the  Khirians,  about  tl 
of  the  Rttstian  expidition  under  Prince  Bekeritch,  in  the  reign  of  Peter  the  Oreal 
troops  were  massacred  or  made  slaves  by  the  Usbecks ;  from  which  time,  the  Ri 
have  constantly  had  in  view  the  conquest  or  punishment  of  this  state.  I  ftiHy  c< 
with  those  who  assert  that  the  Oxus  once  fell  into  the  Caspian ;  at  leut  its  pr 
branch.  An  Intimate  friend  of  mine,  Badeh  Beg,  who  was  in  the  service  of  Pers 
■ofasequently  entered  that  of  the  Khan  of  Khiva,  considered  it  a  point  beyond  di 
and  asserted  that,  in  high  freshes,  a  part  still  look  that  direction.  Should  Russia  < 
permanently  that  position,  Khira,  I  believe  there  will  be  no  doubt  of  the  Oxui 
again  restored  to  its  ancient  bed,  which  will  throw  the  whole  of  Tartary  open 
enterprise  of  hers,  either  warlike  or  Bercantile.~7>»wtotor. 
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valley  eolarget,  and  the  stream  becomei  more  rapid.  Its  source  is  hid 
in  the  moantains  of  Beloar  and  Ala4agh.  None  of  the  travellers  who 
UDQilljrgo  from  Khokhan  to  Kachghar,  could  give  me  the  least  inform- 
itioAon  the  subject  Many  streams  fall  into  the  Sir  between  Khokhan 
asd  Kodjend  ;  near  the  last  city  it  is  larger  than  at  its  mouth,  in  the 
Anl;the  sandy  deserts  through  which  it  flows  absorbing  a  great  quantity 
if  iti  waters.  About  350  verstes  from  its  mouth  the  Kouwan  separates 
fronit ;  this  last  then  divides  into  five  channels,  which  again  unite,  and 
form  a  number  of  lakes  called  Aralu-kouUar,  near  which  the  country  is 
fertile  and  well  cultivated.  Before  the  Sir  enters  the  lake  of  Aral,  it 
agiin  aoites  with  what  rem  lins  of  the  Kouwan.  Higher  up  it  also 
receives  a  small  stream  from  it,  when  the  river  is  full  at  the  melting  of 
tlw  iQow.  This  branch  certainly  offers  facilities  for  irrigation.  The 
people  who  reside  on  the  river  assured  me  both  the  Amou  and  Sir  are 
fordible  at  several  points ;  but  I  have  never  seen  any  person  who  had 
•doally  crossed  in  this  way. 

They  have  recourse  to  different  methods  for  crossing  these  rivers.  I 
puied  the  Sir  in  a  row  boat ;  M.  Nasarov  crossed  it  near  Khokhnn  in  a 
^t  drawn  by  horses,  swiming  across.  Another  and  rather  a  singular  me* 
tbod  was  told  me  ;  the  traveller's  clothes  are  put  into  two  leather  bags,* 
vkieb  are  afterwards  filled  with  air,  and  on  which  he  takes  his  seat;  they 
>K  then  tied  to  the  tail  of  a  horse,  which  swims  across  the  river  ;  the 
trareller  being  bouyed  up  by  the  inflated  bags.  From  what  I  was  told 
in  Bokhara,  I  am  inclined  to  think  the  Amou-deria  is  passed  in  the 
ttae  manner.  I  was  assured  that  people  who  cannot  swim  lie  down  on 
<"Kof  these  inflated  bags,  and  paddle  themselves  along,  with  one  hand 
vithoat  any  danger  ;  as  for  the  Kirghia  their  skill  in  swimming  is  of 
little  me  to  them,  as  they  always  hold  fast  their  horse's  mane  with  the 
right  hand,  swim  with  the  left,  and  thus  cross  from  one  bank  to  the  other 
•f  the  Sir. 

The  Irghis  and  the  Tourghai,  the  junction  of  which  I  witnessed  in 
tlMloDghotu-khan,  are  inconsiderable  rivers ;  in  many  places  they  are 
*lBost  dry.  They  form  the  lakes  of  Aksakal,  extending  to  the  north* 
cut,  and  the  most  westerly  of  which  is  separated  from  the  sea  of  Aral 
by  ehains  of  clayey  hills,  in  the  midst  of  sandy  deserts,  making  it  very 
onlikely  any  subterranean  communication  should  exist  between  them : 
^  distance  is  190  verstes.  The  names  of  Turaz  and  of  the  Tales  are  at 
Patent  unknown. 

The  sea  of  Aral,  called  by  the  eastern  nations  Ourghentob,  is  sur- 

*  Tliif  b  eonmoA  on  the  Tii^ii  and  Euphrates  also.— JVtm^/a/or. 


60  Russian  Mission  from  Orenbourg  to  Bokhara.  [jAir» 

rounded  on  the  east  and  north-west  by  sandy  hillocks  and  clayey  plains  ;l 
on  the  north-east  the  banks  are  twenty  or  thirty  toises  above  the  water  c 
on  the  north-west  are  the  bay  and  lakes  of  Koulmaghour.    Near  thesift. 
are  to  be  seen  the  remains  of  an  ancient  fortress,  a  well  of  fresh  water^ 
and  the  traces  of  the  ancient  bed  of  tbe  sea,  extending  a  considerablo 
distance  on  this  side.    On  the  west  of  the  Aral  is  the  chain  of  Kara«- 
ghoumbet  hills,  very  steep  on  the  side  next  the  sea,  but  with  a  genUe 
slope  on  the  other  side,  and  giving  vent  to  numerous  small   streama. 
Tbe  easiest  route  by  which  Russian  troops  could  reach  Khiva  would 
be  along  the  foot  of  these  hills,  at  the  distance  of  5,  10  or  15  verstes  from 
the  sea  of  Aral.  The  road  then  passes  near  the  Aksouat,  and  the  Khodja- 
beg,  two  lakes  about  40  verstes  from  each  other.    Tbe  latter  is  about 
100  verstes  from  Khiva.  It  is  only  after  reaching  this  Like  that  the  water 
of  the  sea  of  Aral  becomes  fit  to  drink ;  the  water  here  changes  colour, 
becoming  whitish  by  their  mingling  with  the  Amou.    The  soulhem 
part  of  the  sea  of  Aral  is  full  of  islands,  inhabited  by  Aralians,  a  people 
subsisting  entirely  on  fisb,  and  tolerably  expert  in  the  management  of 
their  vessels.    They  make  use  of  sails ;  the  Kirghiz,  on  the  contrary, 
content  themselves  with  coasting  along  in  row  boats  as  far  as  Khiva.   I 
was  assured  they  never  used  sails  ;  being  in  that  respect  different  from 
the  Kirghiz  at  the  mouth  of  the  £mba,  who  have  lately  begun  to  make 
the  journey  by  water.    The  Aralians  are  the  only  people  who  fish  in 
the  sea  of  Aral ;  the  Kirghiz  confine  their  fishing  to  the  Sir.    The  same 
kinds  of  fish  are  probably  found  in  the  sea  of  Aral  and  in  the  Caspian. 
We  saw  at  Bokhara  a  small  kind  of  sturgeon,  found  in  the  former  sea ; 
it  was  3  or  4  feet  long.    I  imagine  the  western  part  of  the  sea  of  Aral 
is  the  deepest,  as  its  banks  are  mountainous. 

There  are  no  marshes  in  the  steppe.  The  Sir  forms  lakes  from 
overflowing  its  banks  at  about  50  verstes  from  its  mouth ;  some  of  them 
are  dried  up  by  the  heat  of  the  sun,and  iO  verstes  from  either  side  of  the 
river  are  plains  covered  with  reeds.  They  resemble  marshes,  in  spots 
where  the  inequalities  of  the  soil  have  permitted  the  water  to  lodge 
every  where  ,*  else  the  water  filters  through  the  road,  without  ever 
becoming  stagnant.  There  are,  however,  places  in  the  steppes  where 
the  soil  is  clayey,  impregnated  witli  salt,  and  where  a  person  sinks  in 
crossing,  though  no  water  is  perceptible. 

The  climate  of  the  Kirghiz  country  is  very  healthy ;  almost   all 
strangers  who  reside  sometime  have  a  disposition  to  grow  fat ;  the  air 
is  very  pure  and  light ;  in  passing  through  we  felt  frequently  the  great- 
est pleasure  from  its  fresh  invigorating  quality.    Consumption  or  other 
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diieasee  of  the  chest  are  seldom  felr»  and  the  small  pox  is  unknown. 
The  Kirghiz,  howeveri  who  come  to  Russiai  are  particularly  subject 
to  take  the  infection ;  as  likewise  in  Bokhara,  where  it  sometimes 
exists.  The  Kirghis  have  a  great  dread  of  ■  this  disease  and  with  rea- 
WD,  as  they  generally  take  it  at  an  advanced  age,  when  it  becomes  most 
dingeioiis. 

his  a  great  mistake  to  suppose  the  steppes  of  the  Kirghis  enjoy  a 
eool  or  temperate  climate.  The  heat  is  excessive,  and  the  clay  plains, 
or  bumiog  sandy  deserts,  retain  a  long  time  the  heat,  more  so  from  the 
total  al»ence  of  shade  or  vegetation. 

Id  the  commencement  of  May,  the  heat  had  already  become  almost 
unbearable.  We  moved  with  difficulty  ;  all  animals  had  sought  what 
shelter  tbey  could  find,  and  there  reigned  a  dead  silence.  Dew  is  aeN 
doBi  kDown  at  this  season,  and  towards  the  end  of  April  tlie  grass  is 
already  burnt  up.  In  the  month  of  June  1821,  the  thermometer  at 
Orenboorgh  rose  49^  (Reaum)  in  the  sun,  and  was  27^  at  10  p.  m.  In  the 
winter  it  often  fell  to  30**.  The  Kirghiz  during  the  summer  go 
alooat  oaked  ;  wrapping  the  skin  cloak  round  the  middle,  leaving  the 
backandnpper  part  of  the  body  exposed  during  the  time  they  are  at  work. 

To  these  burning  summers  succeed  very  severe  cold  in  winter,  but 
ue  more  temperate  to  the  south  of  the  Moughodjar  mountains  and 
desert!  of  the  Cara-coum. 


Chapter  III. 

^^^^cf  Khiva— Bout e  from  Saratchik  to  Khiva— Khanat  ofKhokhan^ 
^i  Kirghiz — Mountains  of  Alo'tagh* 

Ilia  not  necessary  to  dilate  much  on  the  Khanat  of  Khiva,*  M.  Mora- 
le?, who  visited  it  in  1820,  having  published  a  detailed  account  of  his 
JoniDer.  A  daughter  of  Abulfaiz  of  Bokhara,  contemporary  of  Nadir 
Sl^i  married  the  Khan  of  Khiva,  named  Ksiip,  of  a  Kirghiz  family^ 
^  whom  is  descended  Mohammed-Rahim,  now  governor,  who  is  as 
^oterprising  as  fortunate.  He  has  succeeded  in  bringing  under  subjec- 
tioo  many  of  the  Turkoman  tribes,  situated  to  the  south-east  and  west  of 
lus  dominions.  His  power  at  present  extends  from  the  shores  of  the 
Caspian  to  the  boundaries  of  Bokhara ;  the  city  of  Khezarist  or  Hizarasp 

Khira  wu  bailt  alter  the  deatniction  of  Urgung,  once  a  great  and  powerful  city,  and 
**Ntil  of  the  kingdom  of  Kbarasm,  which  Khira  now  is.^TVtmWo/or. 
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18  his  southern  possession,  and  the  tribes  under  him  wander  as  fu 
the  40th  degree  of  north  latitude ;  the  determined  enemies  of  the  Tur* 
koman  tribes  subject  to  or  bordering  on  Persia  and  Daghestan.*  The«a 
Turkomans  have  rebuilt  the  city  of  Seniglis  (Seerakees),  a  town  ibost 
200  verstes  south-west  of  Mawri. 

After  the  conquest  of  Mawri,  Mohammed-Rahim  Khan  seized Seragbsr 
but,  not  being  able  to  retain  it,  made  it  over  to  bis  Turkomans  M 
a  protection  to  his  hereditary  states.  From  the  invasion  of  Pena 
other  tribes  of  Turkomans  have  been  incorporated  with  these  people 
who  were  expelled  from  Mangkichlak  by  the  Kirghiz,  and  occupy  ths 
country  as  far  as  44^  north  latitude. 

The  Turkomans  who  inhabit  the  shores  of  the  Caspian  have  coMtaal 
intercourse  with  Russia,  from  whence  they  import  wheat  and  floar. 
Tliey  are  determined  enemies  of  Persia,  and  in  1813  sent  a  deputatioa 
to  general  Ritchev  (Governor  General  of  Georgia),  begging  him  not  to 
conclude  a  separate  peace  with  Persia,  as  they  hoped  soon  to  gain  soma 
decided  success  over  the  common  enemy. 

The  Khan  of  Kliiva  has  succeeded  in  seducing  the  remaining  tribea 
of  Turkomans  from  their  subjection  to  Bokhara,  whose  territoriea  they 
now  plunder  to  shew  their  attachments  to  their  new  master. 

The  rapacious  Mohammed-Rahim  is  suspected  of  encouraging  the 
plunder  of  the  Bokharian  and  Russian  caravans,  and  his  subjects  mako 
excursions  into  Bokhara,  but  in  small  numbers,  and  secretly ;  their  power 
being  unequal  to  resist  that  of  Bokhara,  which  is  six  times  more  na- 
me rous.  In  the  year  ld08  the  Khan  of  Bokhara  took  Khiva,  but  re- 
stored it  to  its  prince  Veledi-Nassar :  he  died  within  a  short  time,  and 
was  succeeded  by  Mohanmied-Rahim,wholost  no  time  in  recommencing 
his  pillage  of  the  territories  of  Bukhara.  This  he  contmues  to  the 
present  time,  returning  evil  fur  the  favours  conferred  on  his  brother. 
He  likewise  attacked  the  Kirghiz  who  were  established  on  the  banks 
of  the  Sir,  and  carried  off  a  great  number  of  prisoners,  whom  he  has 
obliged  to  take  lands  under  Khiva.  Mohammed-Rahim  has  dug  a  num- 
ber of  canals  for  the  purpose  of  irrigation,  one  of  which  extends  120 
verstes  from  the  point  in  the  Amou  from  which  it  originally  is  drawn  off. 

New  Ourghendj  is  the  most  commercial  of  all  the  towns  subject  to 
Khiva,  and  the  principal  mart  of  caravans;  it  however  contains  no 
public  caravanserais,  where  the  merchants  can  dispose  of  their  goods. 

The  inhabitants  of  Khiva  are  composed  of  Ouzbeks,  the  conquerors 

*  Thi^re  are  two  prorinces  of  thU  name,  it  must  be  a  dUtrict  of  MaiandenuB.— 
Trantlaior. 
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id  masters  of  the  country;  Turkomans,  part  of  whom  cultivate  tlie 

loil  without  entirely  abandoning  their  pastoral  habits,  Cara-ealpaks  and 

Anlians,  Kirghiz,  some  Jews,  besides  the  Tadjiks,  or  fixed  inhabitants, 

of  whom  we  i»ill  speak  in  the  description  of  Bokhara. 

Though  the  iuhabitants  of  both  Khanats  are  of  the  same  race,  lan- 

|aage  and  religion,  the  Khivians  have  not  reached  so  high  a  state  of 

civilization  as  their  neighbours;  agriculture  is  less  attended   to;  the 

habitations  inferior;  commerce  more  restricted,  and  customs  more  bar- 

btTDOs.    The  climate  is  colder,  but  the  soil  and  productions  are  nearly 

the  same  as  those  of  Bokhara,  but  not  so  abundant  in  Khiva ;  silk  is  not 

exported  and  bread  generally  dearer  than  at  Bokhara.    We  will  hereafter 

ipeakof  the  trade  with  Russia  and  the  Khanat  of  Khiva,  confining  the 

^ription  at  the  present  moment  to  the  route  from  Saratchik  to 

Khiva. 

Saratchik  to  the  wells  of  Belawli,  affording  an  abundant  supply  of 
water— 4  marches. 

Some  wells  are  met  with  between  that  and  the  Emba  of  Djem^- 
3  marches. 

Solpharous  springs  of  loutch  Kaoata — 2  marches. 

To  Haosoulmas  3  wells  ani  abundance  of  water — 3  marches. 

Here  commence  the  sandy  hills,  which  cannot  be  passed  in  less  than 
nine  days,  three  of  which  are  in  very  deep  sand;  water  is  found  every 
^»oor  three  days ;  hills  called  Aiboughour — 9  marches. 

Hear  these  wells  runs  a  river  cut  from  the  Aral,  and  ending  in  a  lake 
lorroonded  by  sand,  no  water  till  within  sight  of  Ourghendj — 3  marches. 

This  route,  which  was  performed  in  twenty-four  days, was  much  more 
difficult  than  the  one  near  Aral  lake,  which  is,  however,  much  longer. 
From  Khiva  to  Bokhara  it  is  350  verstes.*  The  Amou  is  crossed  oppo- 
nte  new  Ourghendj,  or  at  Khanka,  distant  from  it  twenty-five  verstcs,  or 
itKbezarist,  fifty  verstes;  still  lower  down  there  is  cultivation  for  about 
twenty  verstes  on  the  banks  of  the  river.  The  most  frequented  passage 
of  the  Amou  in  going  from  Khiva  to  Bokhara  is  at  Koukertli  (sulphur); 
the  right  bank  of  the  Amou  is  here  very  steep.  In  leaving  Khiva  the 
^M  lies  on  the  left  hank  of  the  river;  the  cultivation  here  extends 
thoQt  five  verstes  from  the  stream.  The  sands  commence  at  Koukertli. 
There  ii  mother  road  by  crossing  the  river  at  Tchoutchak  (Outch- 
cbak)  three  legged,  because  these  small  hills  here  approach  the  river. 
This  route  is  through  many  sand  hills  among  which  are  frequently  ez- 
P^enced  very  wiolent  gusts  of  wind.    This  is  the  nearest  road. 

*■  Two  handled  and  thirty-four  miles. 
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At  Koukertli  water  must  be  carriec!,  for  the  distance  between  Uit 
place  and  the  cullivated  lands  at  Bokhara,  which  extends  to  forty  Tente 
of  that  city;  indifferent  water  is  procurable  at  Tcharkoucba.  Th 
route  along  the  banks  of  the  river  has  less  sand,  and  is  mach  bettci 
but  increases  the  length  by  150  verstes. 

The  Khanat  of  Khokhan  lies  to  the  east  and  north-east  of  Bokhaim 
this  country  has  been  greatly  increased  since  Tackhend  was  added  to  i 
in  1805,  and  Turkistan,  and  all  the  adjacent  cities.  It  is  bounded  oi 
the  east  by  deserts,  or  the  Sir-deria;  on  the  south  Kachghar-di?aiii| 
on  the  east  Ala-tagh ;  on  the  north  Kazakli>djoulak  and  Sousak;  oa 
the  south  Och  and  Takht-Suleiman  are  its  frontier  to^rns.  The  Ak-meii- 
jid,  on  the  Sir,  is  very  well  known  by  this  name,  which  was  given  it  on 
account  of  an  ancient  mosque  situated  there,  of  which  the  ruins  alone 
are  now  to  be  seen.  All  the  caravans  from  Bokhara  to  Petropavlotfk 
pass  through  this  country.  I  have  been  told  that  the  Isoun  tribe,  be* 
longing  to  the  great  horde,  frequents  this  neighbourhood.  100  verstea  to 
the  east  of  the  Ak-mesdjid  is  Kuzaklu-djoulak,  a  small  town  upon  the 
Sir.  In  the  distance  may  be  seen  the  northern  extremity  of  the  Ala* 
tagh — this  chain  of  mountains  in  separating  from  the  Sir  loses  itself  in 
the  steppe  and  bears  the  name  of  Cara-tagh,  from  the  neighbourhood  of 
Turkistan. 

Turkistan  is  defended  by  a  fort,  with  a  ditch  of  about  fifteen  feet 
wide,  which  can  be  filled  with  water.  The  Karatchik  river  runs  aboat 
five  verstes  from  the  town,  and  irrigates  the  fields.  The  town  has 
twenty-two  wells,  and  about  i 000  mud  houses ;  it  has  the  appearance 
of  decay. 

The  tomb  of  Rara-Ahmed-khodja,  one  of  the  most  revered  Malio- 
mednn  saints  of  Turkistan,  is  situated  near  a  Mesdjid  which  bears  his 
name ;  in  which  there  is  an  immense  pot,  at  least  twelve  feet  in  diame- 
ter, resting  on  a  stand  of  cast  iron.  The  rich  people  dress  food  for  the 
poor  in  this  utensil,  which  is  distributed  on  certain  days  in  the  year. 

The  population  of  Turkistan  is  composed  principally  of  Kirghiz  and 
a  few  Ouzbcks. 

Tackhend,  has  at  least  3000  houses,  and  is  surrounded  with  a  mud 
wall  falling  into  decay;  as  are  likewise  the  houses.  The  buildings, 
though  intended  to  resemble  those  of  Bokhara,  are  much  inferior  both  in 
construction  and  materials.  There  are  ten  schools  on  the  same  footing 
as  those  of  Bokhara.  Canals  from  the  Tchirtchik,  which  runs  about 
twenty  verstes  to  the  south  of  Tackhend,  supply  the  city  with  water, 
and  irrigate  the  lands  about  it. 
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The  territory  of  Taekliend  produces  cotton  and  silk ;  of  which  Turk- 
istm  haa  but  a  small  portion. 

The  artillery  of  the  beg  of  Tackhend  consists  of  a  few  small  guns 
(nimbarooks)>  carried  on  camels,  like  the  Persians.    In  the  neighbour- 
hood of  the  town  there  are  many  villages,  the  principal   Djiti-kend, 
Sairam,  Karaboura,  Tcbimgha,  Ikan,  inhabited  by  the  Ouzbeks;  there 
ire  only  a  few  Tadjiks  and  no  Jews. 

I  We  traced  the  map  of  this  part  of  the  country  from  a  great  num- 
ber of  routes.  From  Turkistan  to  the  mouths  of  the  Sir,  from  Bokhara, 
Tickliend,  Khokhao,  Ehodjend,  Onratoupaand  Samercaud.  From  the 
b£)nnationwe  were  able  to  obtain  it  is  clear  the  Russian  map  of  Central 
Asia ii very  incorrect  for  the  steppe  of  the  Kirghiz;  it  is  however,  far 
nperior  ta  Arrowsmith's,  which  is  still  more  so.  In  the  couKtructions 
oftbiimap^  I  have  not  adopted  the  Russian  longitude  and  latitude  of 
Khokhan  and  Khodjend;  I  have  approached  nearer  that  assigned  by 
ArroTtmith,  without  having  followed  him  as  an  authority. 

Khodjend  stands  on  the  bank  of  the  Sir,  and  it  is  necessary  to  pass 
lluoogh  it  on  the  road  from  Ouratoupa  to  Khokhan.  This  the  best  but 
the  longest  route,  a  difficult  and  mountainous  country  being  avoided. 
^  desert  road  leads  from  Marghalan  to  Samercand.  Khodjend  is  a 
fortress  surrounded  with  fields  and  gardens  like  Bokhara. 

Khokhan,  sitaated  about  tea  verstes  from  the  Sir,  has  at  least  6000 
kosei,  and  is  little  less  than  Bukhara.    Canals  from  the  Sir  convey 
titer  to  the  city.    There  are  bo  walls  round  the  town,  but  the  palace  is 
foified  and  has  two  gates  built  with  brick. 

Khokhan  has  four  caravanserais,  where  a  great  number  of  foreign 
tterehaots  constantly  reside.  All  the  trade  between  Tackhend,  Kachghar 
ttu)  Bokhara,  passes  by  Khokhan.  The  two  countries  are  constantly  at 
*tf,  bat  Bokhara  is  much  the  most  powerful.  During  the  last  ten  years, 
^Bokharians  have  taken  Ouratoupa,  which  was  formerly  an  in  Je- 
pendent  dintriet. 

Omar  Khan,  the  present  ruler  of  Khokhan,  succeed'id  his  father, 
NaiboQta,  and  lives  in  good  intelligence  with  the  Khan  of  Khiva,  to 
whom  he  is  related,  and  with  the  chief  of  Badakhchan,  to  whose 
^bter  he  is  married.  Marghalan,  it  is  said,  is  of  the  same  size  as 
Khokhan.  This  is  a  very  ancient  city>  as  are  also  Andidjan  and  Na« 
*>oghaa. 

Oeh,  situated  atthe  foot  of  the  Takht-Suleiman,  is  not  so  large.  This 
It  great  place  of  pilgrimage;  people  come  to  pay  their  dcTotions  at 
^iaiall  square  building  situated  on  the  top  of  the  mountain.  Tradition 
*(>tcs  that  Solomon  sacrificed  a  camel  on  this  spot;  where  the  blood  is 
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shewn  on  a  stone  still  perfectly  red.  It  is,  however*  particularly  fr€« 
quented  by  people  suffering  rheumatic  or  other  pain ;  who  are  said  to 
be  cured  by  extending  themselves  on  a  flat  stone  near  the  building* 
M.  Nasarov  states  having  seen  the  ruins  of  two  ancient  buildings, 
under  one  of  which  there  is  a  cavern.  This  is  not  confirmed  by  other 
travellers,  who  likewise  deny  the  existence  of  columns.  This  super- 
stition draws  a  great  number  of  people  to  Och. 

From  Och  to  Kachghar  no  towns  or  cultivated  fields  are  met  with| 
the  country  is  mountainous  ;  the  black  or  savage  Khirgiz  wander  about 
with  their  flocks  in  the  valleys  of  the  Ala-tagh.  These  people  have 
more  the  |)hysiognomy  of  Kalmouks  than  the  other  Kirghiz,  they  are 
brave,  and  their  horses  said  to  be  as  swift  as  those  of  the  Tcherkes 
(Circassians). 

The  Chinose  merchants  unite  in  small  caravan^,  and  trade  with  the 
Kirghiz  of  the  Ala-tagh;  they  come  from  Kachghar  aud  Kouldja,  and 
have  nothing  to  fear  from  this  small  nation.  The  Kirghiz  pass  the 
tvinter  in  the  valleys  of  these  mountains,  cultivating  a  little  barley  and 
millet^  The  district  of  ledi-sou  (Yedi),  seven  rivers,  is  their  favourite 
resort. 

In  the  spring  of  1818  they  pillaged  some  villages  about  Tackhend; 
this  incursion  was  quickly  chastised  by  5000  of  the  people  of  Khokhan, 
who  made  a  fortunate  Irruption  into  the  mountains.  I  owe  the  descrip* 
tion  of  these  people  to  a  Tartar,  ^  ho  was  made  captive  by  them,  and 
was  kept  a  prisoner  for  seven  years.  He  informs  me  there  are  seven 
of  the  summits  of  these  mountains  covered  with  perpetual  snow,  and 
some  fir  and  cedar  trees  in  the  valleys.  This  Tartar  was  once  exchanged 
for  thirteen  horses;*  another  time  he  formed  part  of  a  marriage  settle- 
ment. He  at  last  escaped  with  some  Chinese  merchants,  and  remained 
some  time  at  Kachghar ;  from  thence  he  made  his  way  to  Bokhara,  and 
was  carried  by  us  into  Russia. 

From  Kachghar  to  Och,  this  Tartar  forded  several  rivers,  and  tra* 
Yelled  through  a  very  mountainous  country,  which  was  covered  with 
snow,  though  none  was  in  the  valleys.  There  were  many  very  large 
trees,  but  he  remarked  neither  oak  nor  firs.  The  descent  of  the  moun- 
tains was  much  longer  than  the  side  by  which  he  had  ascended,  and  the 
cold  very  severe. 

Another  traveller  informs  me  there  exists  almost  eternal  winter  on 
the  Terek.    There  are  three  routes  to  choose  iu  passing  these  moun- 

*  I  tbink  this  roust  be  a  mistake ;  for  nine  Itusslan  soldiers  taken  by  the  Persians 
were  exchanged  by  the  Prince  of  Casbin  for  a  Turkoman  horse,  which  is  always  eonsi- 
dered  the  most  valuable  animal  of  the  two.^TVamfo/or. 
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Uin9,iii  which  the  valleys  are  avoided  on  account  of  the  depth  of 
MOW.  The  first  that  of  fielawli  or  Taliig,  to  the  north  of  the  mountains ; 
lecondyby  the  Terek  in  the  centre ;  the  third,  that  of  Chart  to  the  south. 


Chapter  IV. 
Kachghar, 

From  all  the  information  I  was  able  to  obtain,  the  Bokharfans  call 
Chioese  Tartary,  Alti-Chakan,  or  the  six  citiu,*  viz.  Kachghar, 
Ivk«ud,  Khoten,  Aksou,  and  the  two  Ilys. 

Kachghar  is  a  large  city,  with  a  Chinese  garrison,  to  which  strangers 
enter  and  depart  without  diflScuUy.  It  is  situated  on  a  river  of  the 
tame  name,  which  falls  into  the  Kizil-sou  (golden  river),  which  flows 
between  Kachghar  and  larkend,  a  town  on  the  great  road  from  Kach- 
gliarto  Cashmere,  where  they  speak  the  Tartar  language. 

From  larkend,  the  route  lays  through  the  towns  of  great  and  little 
Tibet;  the  country  is  very  mountainous,  and  the  caravans  are  obliged 
tomake  very  short  stages.  The  traffic  is  entirely  carried  by  horses, 
ai camels  cannot  pass  over  the  rocks  and  mountains.  The  route  is, 
laikend,  four  days  journey;  great  Tibet,  thirty-five  or  forty;  and 
Cashmere,  twenty -two.  Half  way  between  the  two  last  named  places, 
^  the  town  of  little  Tibet.  The  river  which  passes  this  place  is  the 
tane  u  the  Cashmere  stream,  or  one  of  its  branches. 

It  appears  probable  that  the  towns,  called  great  and  little  Tibet  by 
tbe Tartars,  are  those  more  generally  known  by  those  of  Ladak  and 
Dnonse,  or  Dervaz6h.  It  is  strange  that  none  of  the  Tartars  know 
then  by  this  name; t  all  the  Bokhurians  with  whom  I  have  conversed 
OB  the  subject  invariably  gave  them  the  application  of  great  and  little 
Tibet;  also  the  Russian  merchants,  who  trade  between  Semipalatinsk 
ud  Cashmerey  call  them  by  the  same  name.t 


'  Hon  properly  coiutrlet  or  provineet.— 7V«Mu2aA)r. 

^  Tht  iiuDM  of  f{reat  «nd  little  Til)et  comes  without  doubt  firom  the  habit  aereral 
Orintil  oAtiona  luiTe,  of  giving  the  name  of  befad  or  chehr  indifferently  to  a  prorlnce. 
'atiiet  or  tovn^— JVolt  fty  M.  Jtmbert. 

t  After  the  poblieaUon  of  thia  work  I  met  with  an  account  of  the  travels  of  a  Oeorgi- 
*>  patlman,  Danibeg,  tranaUted  from  Georgian,  and  dedicated  to  the  emperor  Alex, 
■s^r.  frum  lodU  to  the  Russian  frontier  town  of  Semipalatinsk.  I  bare  abridged 
tltfaets  relalcd  bj  the  Georgian  as  much  ss  possible,  the  work  containing  no  other 
■ittcr  of  interest 

Fna  Cashmcxt  I  ccacbed  Tibet,  a  distance  of  200  versles,  performed  in  twenty  days. 
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Between  Cashmere  and  Kachgliar,  there  are  no  other  towns  than  thow 
I  have  already  mentioned.  Immediately  in  their  ncighhourhoodt 
there  are  a  few  villages  scattered  in  the  mounrains.  Both  great  and 
li  I  lie  Tibet  are  surrounded  with  gardens.  The  houses  are  of  wood,  as 
in  Russia,  and  the  pent  of  the  roof  very  high.  They  are  followers  of 
the  Grand  Lama. 


Thlf  town  is  built  on  rocky  hilli ,  among  which  grow  some  oatt ;  the  Inhabitaat* 
a  kind  of  paste  of  this,  by  boiling  it  in  mUk.  which  composes  theii  sole  proTlsion.  Thty 
are  miserably  poor,  and  the  custom  exists  of  several  brothers  having  only  one  wilk 
A  great  deal  of  tea  is  used  at  this  place.  The  wool  from  which  the  shawto  mn  mads 
comes  from  Lassa.  Merchandise  is  here  carried  on  sheep.  From  here  to  Cashame  thm 
transport  is  however  en  horses. 

MoTi.— Russian  goods  in  considerable  quantities  might  be  sold  at  Tibet,  soeh  at  silkaaA 
goldsmith's  works.  The  Tchabas  would  readily  purchase  them .  These  people  bring  • 
great  deal  of  goats*  hair  from  Lassa,  which  is  dispatched  from  hence  to  Casbniere.  Tk# 
Journey  from  Lassa  to  Tibet  eecnpics  about  three  months. 

I  was  six  weeks  travelling  from  Tibet  to  larkend;  the  journey  was  very  tlreeoBM,  the 
looseness  of  the  soil,  the  great  precipices,  the  immense  height  of  the  mountains  ialtr* 
epersed  with  glaciers,  made  a  most  mekmcholy  impression  on  my  mind ;  which  wae  eof* 
mented  by  the  complete  solitude,  for  these  districts  are  uninhabited.  At  last  we  caowli 
sight  of  larkend ;  it  is  surrounded  by  clumps  of  trees,  and  has  a  very  cheerftal  look. 

The  Chinese  garrison  eontaine  about  SOOt  men;  their  chief  is  called Amban:  Bort 
than  three  thousand  Chinese  are  employed  here  in  commercial  pursuits.  The  eUaatt 
of  this  town  is  healthy,  but  the  water  is  bad.  There  are  no  fine  buildings ;  tbe  iahaU* 
tants  sppear  in  tolerably  easy  circumstances.  In  saying  the  climate  is  healthy  I  mail 
except  the  autumn ;  1  never  met  with  any  worse.  The  sky  was  covered  with 
elouds  of  a  aingular  kind  of  dust,  of  which  the  cause  is  unknown:  it  fell  Ukt 
rain  ;  and  the  great  dampness  ef  the  atmosphere  gives  birth  to  a  kind  of  Inaeet,  ealled 
karbites,  by  the  inhabitants^  the  sting  of  which  is  almost  always  mortal.  When  the 
Inhabitants  see  clouds  of  the  above-mentioned  dust  instead  of  rain,  they  hope  for  a  good 
harvest ;  and  an  indifferent  ene  when  they  have  only  common  rain.  The  gale  of  dull 
sometimes  lasts  seven  or  eight  days ;  it  is  so  thick  Chat  the  rays  of  the  sun  cannot  pieiet 
through  it.  and  at  the  same  time  so  fine  that  it  finds  its  way  through  the  smalleet  openiag. 

Besides  larkend,  the  Chinese  possess  Houdam  (Khoten,)Gachghire  (Kaehghar,)  Akeo«, 
Donrobaa  and  Ily ;  each  of  these  cities  have  a  governer  of  this  nation.  The  Chinese 
are  very  numerous  at  Ily  er  Kouldja;  indeed  the  number  is  said  to  amonat  to  aboto 
10,000.  They  are  very  proud  and  laay,  and  spend  all  their  time  in  smoaking.  No  ialuu 
bitant  can  leave  the  town  without  a  passport ;  and  it  is  very  difllcult  to  escape  this  pre- 
eaution,  as  the  surveillance  of  the  authorities  here  is  very  severe.  It  is  one  of  the 
means  made  use  of  by  the  Chinese  to  put  a  stop  to  disorders  of  all  kinds. 

From  larkend  I  took  thirteen  daya  to  reach  Aksou.  This  Town  is  not  larger,  bat 
contains  many  tolerably  well  built  houses ;  it  Ik  situated  in  a  valley,  and  dividedfinto  two 
parts,  the  one  inhabited  by  the  Chinese,  the  other  by  Hahoinedans,  who  keepnpaeoa* 
stant  communicition  with  each  other.  From  Akson,  I  was  three  days  going  to  Tour* 
fan,  a  small  and  ugly  town.  As  its  inhabitants  are  very  few,  it  contains  nothing  wor- 
thy of  remark.  The  frontiers  of  the  Kirghii  country  are  about  twenty  verstee  fkom  thi» 
place.  After  leaving  Tourfan,  1  passed  several  wandering  tribes  of  Kalmouka,  Kiigfais 
tnd  Kaiiaks,  and  at  last  arrived  at  Semipalatinsk,  after  a  three  months  journey. 
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I  have  fixed  the  frontier  of  great  Tibet  in  35*  W  N.  lat.  and  76*  35'  E. 
long,  from  Paris*  The  following  latitudes  and  longitudes  I  have 
dmwn  from  the  tables  of  the  great  Oriental  geographer  Oloug-beg, 
which  I  procured  at  Bokhara;  and  I  place  them  beside  those  to  be  seen 
in  the  edition  published  by  Gravius  in  1652 ;  the  latitude  of  fiokhara  is 

the  only  one  1  have  been  able  to  verify,  and  found  correct  to  within  about 

two  minutes. 


TsUc  o/LaiUudes  and  LangUude^  according  to  the  Bokharian  Manuscript. 


Karnes. 


By  Gravius. 


Bokhara 

Sifflereaod. 

Carehi  or  Nesef. 

Kbodiend. 

Bidakbchan 

Aoderab. ...•••• 

Kech 

Kimbsdian 

Wikhan 

Uiovarecm  or  new  Korkandj  .. 

Ikrghana-Cach  or  Korkandj 

Besarasp. 

lith...V 

Birghan..  •••••. • 

hlidjab 

Tans 

OoroDchna  or  Osrouchnah 

Bi^umian 

Bteb-kend  or  Penkat 

IlikorToankat 

Fcnbsna  or  Akhsekat .. . . .  •  •• 

OttSwd. 

Och 

Kaebffhar..* 

Hoochich  or  Tchadj 


39  50 
39  37 
39     „ 

41  55 
37  10 

36  „ 
39  30 

37  45 

37  25 

42  35 

42  17 
41     „ 

41  36 

39  30 

43  36 

44  31 

40  t* 

38  14 
43  „ 
43  25 
43  25 

44        yf 

43  20 

44  „ 

42  30 


30 


91 


97  30 
99  16 

98  „ 
105  35 

104  24 
108  45 

99  30 
102  „ 
102  50 

93  45 
94 
95 
95    „ 

94  15 
99  50 
99  50 

105  „ 

105  30 
101 
101 
101 
102  50 
102  20 

106  30 
109 


Latitude. 


Long. 
96  30 


100  35 
103  45 


ft 
20 


ft 


95    5 


100    „ 
100  30 


The  secoonts  given  by  Oloug-beg  do  not  agree  with  these  I  Iiave 
^Bcd  elsewhere;  they  are,  however,  so  hr  curious,  that  this  author 
Xotioo  towns  whieh  no  longer  exist,  and  of  which  no  traces  even  are 
Kfts  peifaaps,  however,  I  might  have  been  able  to  give  some  interest- 
i*C  bfbnnation  concerning  the  ruins  of  these  towns  and  the  history 
of  their  destmction,  had  opportunities  occurred  of  consulting  Bokhari- 
»■•  possessed  of  more  intelligence  than  those  that  fell  in  my  way.  From 
•^bar  to  Semipalatinsk,  the  journey  occupies  fifty-five  days,  twelve 
of  which  are  to  Askon,  and  twenty-five  to  Kouldja. 


MUium/ram  Orenbourg  to  Bakkara.  [Jai 

Vt  tNk  informed  in  the    excellent  work  by  M.  Ritter,  that  th 

Mi^e«:  p«j4«|te  among  the  mountains  to  the  north  of  Kaehghar  is  net 

Ak*Ckii«     1  ««eert:iined  the  truth  of  this  statement ;  nevertheless  the   a 

Y«t«iM  «lm«y*  go  round,  and  have  good  reasons  for  taking  another  row 

In  ^4ng  from  Koaldja  to  Ak»«ou  they  keep  near  the  Chinese  frontic 

ff«««i«»  they  are  sure  of  not  heing  pillaged.    In  the  same  way,  il 

<«m\An«  from  Khiva,  when  they  go  tu  Orenbourg,  pass  hy  Saratchikc 

SaratohikoTa,  and  afterwards  keep  along  by  the  Oural,  instead  of  goiii| 

flK^m  Khiva  to  Orenhourg  by  crossing  the  steppe  of  the  Khirghis. 

pn«m  Kouldja  to  Semipalatin^k,  the  widest  river  is  the  Alaghonz;  h 
Ht^ws  to  the  north  of  the  Tarbai^hutal  hills ;  the  highest  moontains  are 
th«  Tchoulk-caraghai,  iOO  verstes  from  Kouldja ;  it  takes  4wo  days  to 
cn^f  them. 

There  are  two  KouMjaSy  the  great  and  little;  both  situated  on  the 
Ilyt  snd  about  forty  verstes  from  each  other.  The  caravans  pass  bj 
little  Kouldja,  which  lies  to  the  north  of  the  other.  It  is  a  fort  with- 
out  the  slightest  resemblance  to  those  of  Bokhara.  It  is  more  like  an 
European  fortification,  having  projecting  angles  and  a  species  of 
Itastion ;  a  gun  fi-es  at  sun-set,  and  the  gates  are  immediately  closed. 
The  governor  of  the  place  has  the  title  of  Dziangghioun,  and  the  polica 
master  that  of  Kalatai.  Three  Kirghiz  and  five  Chinese  had  been  be- 
headed for  various  crimes  in  the  course  of  three  months.  Near  the 
temples  are  iduls  of  different  size^,  made  of  clay,  with  embroidered 
dresses,  and  their  bands  folded  over  the  stomach.  Inside  the  templet 
the  idols  are  generally  of  gold,  enclosed  in  glass  cases;  bread  is 
plaeed  before  them. 

Kouldja,  in  the  Chinese  Dzonngarie,  is  defended  by  a  garrison  of 
about  10,000  Tchanpan,  or  Chinese  foot  soldiers.  This  town  has  aiz 
gates,  and  contains  about  9000  houses,  built  of  mud  or  wood.  There 
are  also  some  built  of  stone,  an  1  they  all  have  roofii  like  Russian 
houses.  Kouldja  iit  not  surrounded  by  fields;  there  are  halfadoxen 
villages  inhabited  by  Chinese,  at  about  thirty  verstes  from  the  town. 

The  Talku  mountains  are  covered  with  magnifi^'ent  forests,  which 
supply  Kouldja  with  wood.  Generally  speakini^,  the  Kalmouks  in  this 
country  are  wandering  tribes;  a  few  have  taken  service  under  tht 
Chinese,  but  in  general  there  are  very  few  with  fixed  occupations. 

Besides  the  Dounganu-Tartars,  a  great  number  of  Chinese  are  found 
at  Kouldja :  tliey  are  distinguished  from  the  Kitaizi,  or  black  Chinese, 
whose  women  have  small  feet 

Near  Kouldja  the  Ily  is  hardly  more  than  100  feet  wide,  and  it  may 
be  forded  in  most  places. 
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Chapter  V. 

WKkanaU  of  Hhsar,  Koulah,Ramid  and Badakhehan—The  Ghalichas^ 
Gold  found  in  the  Derwazeh  river — Tke  Stah-pouehet—KhanatM  of 
Chersabes. — Itinerary  from  Balkh  to  Cabout,  and  from  Bohhara  to 
Herat. 

We  haTe  now  to  consider  the  countries  situated  to  the  south  and  west 

of  Bokhara.    We  find  the  Mahomedan  Khanats  of  independent  tribes, 

ivho  profess  the  religion  of  the  false  prophet,  and  others  who  do  not 

believe  iu  him,  and  are  called  by  the  Mahomedans  infidels;  all  their 

]^ple  iobabit  a  mountainous  country. 

The  richest  of  tbene  states  is  the  Khanat  of  Hissar.  The  Khan 
Kiides  in  the  city  of  the  same  name  as  the  province ;  it  is  situated 
aboat  fifteen  yprstes  to  the  west  of  the  banks  of  the  Saridjoul,  or 
Kafer-nihan.  He  is  father-in-law  of  the  Atalik;  and  the  faithful 
alljr  of  the  Klian  of  Bokhara. 

The  town  of  Hissar  contains  about  3000  houses ;  it  is  situated  in  a 
veil coliiTated valley,  abouo'iing  inpasturage  ; almost  all  the  inhabitants 
of  this  country  are  Ouzbf  kv,  but  a  few  Tadjiks  are  found  in  it,  most  of 
then  very  rich  It  is  said  that  the  Ouzbeks  sometimes  bring  millet  to 
the  market;  and,  if  they  are  unable  to  sell  it,  they  throw  it  away,  to 
Mve  themselves  the  trouble  of  carrying  it  home.  They  possess  consi- 
denble  flocks,  and  are,  to  a  certain  degree,  in  easy  circumstances. 

Ihe  towns  depending  on  the  Khan  of  Hissar,  are  Delnaou,  the  most 
eoDsiderable  after  Hissar ;  Saridjoui,  ToupaUk,  Regar  or  Reg-ara,  Ca- 
ntagh,  Decbtaband,  Tchockmazar  and  Khodja-Taman.  At  the  last 
place  there  is  the  tomb  of  a  saint  highly  revered  by  the  Mahomedans. 
Bamid,  100  verstts  north  of  Hissar,  is  a  pretty  large  town ;  its 
UiancoQimands  the  services  of  10,000  men  in  bis  excursions.  Oae  of 
the  highest  monntains  in  the  country  rises  near  Ramid. 

Koulab,  containing  about  3,000  houses,  is  to  the  east  of  Hissar,  on 
the  road  from  Bidakhchan  to  Khokban;  it  is  independent.  All  these 
tovoi  are  inhabited  by  Ouzbeks,  of  whom  a  great  number  are  agricultu- 
viati. 

^  khan  of  Abi-gherm  is  often  at  war  with  that  of  Hissar. 

To  the  south  of  all  these  towns  is  the  Khanat  of  Badakhchan ;  its 
^pital,  which  bears  the  same  name,  but  which  is  also  known  by  that 
^^eisabad,  is  situated  on  the  banks  of  the  Badakhchan,  which  falls 
^"^  the  Amen.  It  is  one  of  the  most  important  Khanats  of  this  quar- 
^f  though  it  fuiDishes  no  articles  for  commerce  that  I  am  acquainted 
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with,  except  iapia-lasuli ;  besides  it  is  not  on  any  of  the  grcftt  eoi 
mercial  roadR.* 

To  go  to  Cashmere  from  Badakhchan,  the  roate  lays  either  thnm 
Kacbghar  or  Peichawer,t  which  appears  to  indicate  that  the  moantai 
which  separate  Badakhchan  from  Cashmere  are  impassable. 

Ill  the  mountainous  country  east  of  Bokhara  and  north  of  Hisaar,  a 
found  the  Gbnltchas,  a  poor  but  independent  people,  professiDg  t 
Mahomedan  religion,  of  the  Sunnie  sect.  Russian  travellers  give  the 
the  name  of  Eastern  Persians,  and  thej  know  no  other  language;  tbi 
features  differ  much  from  those  of  the  Tadjiks,  and  are  even  of  adar 
er  complexion  than  the  Arabs  of  Bokhara.  They  inhabit  miseral 
cabins  in  the  valleys,  are  all  cultivators,  possess  some  cattle  and  Ye 
few  horses. 

Matcha  and  Ignaou  are  towns  inhabited  by  the  Ghaltchas,  and  sit 
ated  to  the  north  of  Khokhan.  A  great  number  of  Ghaltchas  freqne 
this  place,  to  exchange  their  goods  for  what  they  require. 

This  people  extend  further  and  further  into  the  mountains,  which  • 
at  present  little  known.  Beyond  is  the  country  of  the  Kafirs,  wl 
they  represent  as  a  savage  and  barbarous  race. 

After  passing  Earateghin  no  more  Mahomedans  are  met  with.  Tl 
inhabitants  of  this  town  are,  however,  not  barbarous ;  the  redoubtab 
Kafirs  dwell  in  Calei-khoum,  called  also  Derwazeh,  and  situated  on 
river  of  the  same  name.  The  country  between  Hissar  and  Derwaac 
is  so  mountainous,  that  it  is  often  necessary  to  lead  the  horses  by  tl 
bridle.  The  roads  ate  excessively  narrow;  and  the  precipices  ve 
steep,  at  the  bottom  of  which  the  Derwazeh  rolls  with  a  thunderin 
stream.  Gold  is  found  in  the  sands  of  the  Dervaseh.  For  carryii 
water,  skins  are  generally  used  in  Bokhara,  which  preserve  the  form  < 
the  animHl  to  which  they  once  belonged.  Those  of  sheep  or  wild  goa 
are  considered  the  best.  They  are  filled  by  an  opening  left  at  wb) 
was  the  neck  of  the  animal.  The  Bokharians  tie  the  water-skin  to 
rope,  and  throw  them  into  the  Derwazeh ;  the  violence  with  which 
runs  soon  fills  the  skins  with  mud,  sand,  and  some  gold ;  which  last 
is  afterwards  easy  to  separate  from  the  mud  by  washing ;  but  as  it 
never  without  alloy,  its  relative  price  to  that  of  pure  gold  is  as  18  to  2 
This  custom  may  serve  to  elucidate  a  passage  in  Herodotus,  where  1 
describes  the  means  used  by  the  Indians  to  obtain  gold  from  sand. 

*  There  it  a  roate  throagh  Badakhehtn  to  CMhmere  and  Tibet,  not  through  Ctili|| 
or  Chinese  Tartary.^TVoiuto/or. 
f  A  third  road  u  I  before  mentioned  ascends  the  Oans  to  its  source,  aad  goes  by  Jodm 
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To  the  soath  and  the  east  of  Badakhchan  are  found  the  Siknans  or 
Siah-poocbesy  a  half  wild,  wandering,  people.  They  are  not  Mabome* 
diDi)  are  clothed  only  in  the  skins  of  black  sheep»  and  their  name« 
which  unifies  black  clothing,  is  derived  from  their  dres^.  Their 
cwmtry  lies  in  the  direct  road  from  Khoalm  to  Peichawer*  It  is  then 
Uffmaj  to  pass  by  Tchetrar,  their  principal  town»  by  Koundouz,  and 
Uirouj(h  snch  a  mountainous  country,  that  the  roads  are  almost  im« 
practicable ;  and  for  that  reason  this  road  is  Tery  seldom  taken.  The 
khaa  of  Bailakhehan  is  constantly  at  war  with  this  people,  and  prison- 
en  then  taken  are  sold  by  the  merchants  of  Badakhchan  at  Bokhara. 

There  is  an  independent  Khanat  in  Bokhara,  Cbersab^s,  or  Chehri- 
lebi,  so  called  after  its  principal  city,  which  is  situated  on  a  river  of 
the  same  name.  It  is  the  same  as  the  Kacbka,  which  passes  by  Carchi, 
Me  of  the  largest  towns  of  Bokhara.  This  river  has  several  times  pre- 
ier?ed  the  independence  of  the  Khanat  of  Chersab^s,  became,  by  means 
of  duns,  the  whole  country  surrounding  the  city  and  fortress  may  be 
lud  Bnder  water,  which  effectually  prevents  the  Bokharians  from 
^iog  possession  of  it;  besides  this  the  Ousbeks  of  Chersab^s  are 
celebrated  for  their  courage. 

Ttds  Khanat,  which  had  been  joined  to  Bokhara  by  Mohammed-Ra- 
htm  khan,  separated  itself  again  from  it  at  the  death  of  that  prince.  The 
loM  of  this  territory  must  have  been  sensibly  felt  by  Bokhara,  for  it  is 
rich  in  varioos  productions,  and  a  river  runs  through  its  whole  length* 
ytrj  good  cotton  and  roots  for  dying  are  sent  from  thence  to  Bokhara, 
ind  they  receive  in  exchange  iron,  leather  and  other  merchandize  from 
Bunia. 

The  khan  of  Chersab^  can  bring  into  the  field  an  army,  or  rather 
^<a  SMMs,  of  about  20,000  men. 

The  cities  dependent  on  him,  are  Kitab  and  Douab,  two  fortresses, 
Djaoos,  Pitahaneh,  lakabak  and  Outakourghan.  Chersab^s  is  besides 
^iBiernog  of  attention  from  the  circumstance  of  its  having  been  built 
^  the  site  of  the  village  of  Kech,  the  birth  place  of  the  famous  Timour. 

i  vill  now  lay  before  the  reader  two  routes ;  one  from  Balkh  to 
^^*hoQl,  the  other  from  Bukhara  to  Herat — and  will  add  a  few  words 
<<<icerDing  the  Rhanats  through  which  the  roads  lie,  which  will  com- 
Fiie  all  the  information  I  was  able  to  attain  relative  to  the  KhanatB 
V^  round  Bokhara. 

NotfaiDg  is  more  variable  than  the  limits  of  a  Khanat  in  Asia  ;  for 
^liiBple,  Balkh,  which  is  probably  the  ancient  Bactra,  belonged  to  an 
Ucpsndent  khan;  the  shah  of  Afghanistan  dispossessed  him  of  it 
*^  fifteen  years  ago  i  but  Kilitch-atia-khan,  of  Balkh  soon  recovered 
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his  independence ;  and,  at  his  deatli,  in  1820,  he  recommended  bis  two 
sons  to  thf*  khan  of  Bokhara. 

In  the  following  year,  Kataghan,  chief  of  the  tribe  of  Ouzbeks  ol 
Tchehl mi nar  (forty  towers),  made  incursion  upon  the  territory  of  Um 
two  youths,  and  drove  them  out.  Upon  this  the  khan  of  Bokban 
dispatched  a  force  of  12,000  men  against  Kata<>hon,  and  forced  bim  U 
take  shelter  in  the  fort  of  Balkh,  where  they  hoped  soon  to  take  his 
prisoner;  Hffairs  were  in  this  stale  when  I  left  Bokhara. 

In  going  from  Balkh  to  Caboul,  the  first  day's  halt  is  at  the  tomb  oi 
the  shah  Merdan ;  where  there  is  a  small  hillock.  The  second  stage  is  to 
Khoulm,  an  independent  town  ;  when  it  belonged  to  the  Afghans,  a 
duty  of  two  and  a  half  per  cent  was  exacted  upon  all  the  merchandiiei 
belonging  to  the  caravans  that  passed  by ;  the  same  duty  was  alsfl 
levied  at  Balkh  and  at  Bamian. 

After  Kilitch-Ali,  khan  of  Khoulm,  had  thrown  ofi"  the  yoke  of  tb< 
Afghans,  he  no  longer  levied  any  tax  upon  travellers.  A  Mahomedai 
law  forbids  all  persons  who  cannot  keep  a  standing  force  of  12,(XK 
armed  men  to  receive  any  other  tributes  than  the  xekat  and  th< 
gharchour\  and  consequently  does  not  permit  them  to  tax  travellers 

The  son  of  Kilitch-Ali,  whose  religious  scruples  were  less  than  bu 
father's,  re-established  the  duties.     He  died  about  three  years  since 

It  is  said  that  five  rivers  unite  at  Khoulm  and  form  a  cascade.  Th< 
Khoulm  river  falls  into  the  Amou.  I  have  been  assured  that  the  citj 
of  Khoulm,  properly  so  called,  has  been  entirely  destroyed,  and  that  lh< 
town  now  bearing  that  name  is  the  one  formerly  called  Tachkourghan, 
about  sixty  five  verstcs  from  Balkh. 

It  is  a  day's  jouniey  from  Khoulm  to  the  fort  of  the  Aibek.  Th< 
road  lies  along  the  river  of  Khoulm,  which  rises  in  the  country  of  tlK 
Douab,  at  the  distance  of  about  four  day's  journey.  The  banks  of  thii 
river  are  covered  with  fields  and  gardens. 

A  river  rises  in  the  country  of  Feizabad,  which  falls  into  the  Khouln 
near  Aibek. 

The  distance  from  Aibek  to  the  Douab  is  reckoned  at  fifty-six  verstes 
from  Aibek  begins  the  magnificent  valley  of  Arizandan,  full  of  gardens; 
tmd  eleven  verstes  farther  is  the  town  of  Serbagh. 

After  a  joiu-ney  of  twelve  verstes  from  Eiba,  we  arrive  in  Ghourram 
a  country  filled  with  villages,  and  very  thickly  peopled.  By  foUowini 
the  source  of  the  Khoulm  river,  the  road  lies  through  a  valley,  whic] 
becomes  very  narrow  at  fifteen  verstes  from  Ghourram,  near  Roni 
close  to  this  village  the  road  turns  to  the  left,  to  Douab,  at  the  distance 
of  about ibrty  verstes. 

Bere  it  is  necesiiary  to  cross  the  moantain  of  Carakoatal,  wbid 
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occupies  half  a  day.  From  this  several  Bmall  fortresses,  or  villages 
lonoanded  with  water,  are  passed  ;  and  the  inhabitants  furnish  provi- 
BOMto  the  caravans.  These  castles  are  known  by  the  name  of  Madsr. 
Eight  verstes  fc^rtber  are  other  fortified  villages,  called  Kameder,  and 
Mrrounded  by  fit-ids  and  vineyards.  They  are  supplied  with  water  by 
theiources  of  the  Enden,  lying  just  to  the  south  of  these  forts.  Half 
t  day's  march  from  Kameder  brings  the  travellers  to  Saikan;  after 
having  crossed  a  very  high  mountain  called  Nalifarch.  At  twenty 
versies  from  Siikan  riHes  the  mountain  of  Agrabad;  the  fortress 
«f  the  same  name  lies  at  its  base.  This  country  is  rich  and  well  cul- 
tifated,  posseHsing  mines  of  copper,  silver,  and  gold.  The  shepherd 
there  mounts  guard  J  that  is  to  say,  all  the  inhabitants  are  soldiers;  in 
ipitcof  which,  they  have  been  unable  ro  maintain  their  independence, 
fcr  the  fori  has  successively  been  subject  to  the  shah  of  Afghanistan, 
>&d  the  khnns  of  Konlm,  shewing  the  pcsbessiuns  of  the  latter  to  be 
lomeriroes  of  great  t^xtent. 

Beyuad  Agrabad  there  are  some  small  hills,  and  after  passing  them, 
ttd  travelling  20  verstes,  we  reach  Riniian,  a  very  ancient  city,  containing 
thoQt  20,000  inhabitants,  and  surrounded  by  numerous  villages.  In  the 
neighbourhood  are  many  rivers,  and  grottoes,  containing  sculptured 
figures ;  and  on  the  summit  of  a  neighbouring  mountain,  there  are  two 
Matuesof  prodigious  magnitude. 

I  Wit  assured  each  of  them  was  20  toises  in  height,  and  a  Hindoo 
Md  me  one  of  them  was  a  representation  of  their  god  Rama.  These 
€Qh)8sal  statues  liave  long  been  celebratt'd  in  Europe,  and  are  still  ia 
existence.  A  C.ishmerian  toLl  me  gravely  that  the  shah  Mcrdan  (pro- 
^y  the  one  buried  between  B  ilkh  and  Khouim),  had  killed  a  dragon 
that  had  long  inhabited  the  summit  of  one  of  the  Bamian  hillo,  and  that 
the  tears  which  fell  from  the  eyes  of  the  monster  gave  rise  to  the  streams 
Vhich  have  ever  since  watered  Bauiian. 

The  country  is  defended  by  56  forts.  A  ruined  town,  called  Mouja, 
w  Mija,  lies  a  day's  journey  to  the  north  of  Bamian.*  At  thiee  verstes 
C'^  Bamian  the  river  of  the  same  name  flows  towards  the  east.  The 
^  of  Toptchi  is  2  verstc  s  farther  ou.  At  this  place  is  crossed  the 
Cboutour-Gherdan,  the  highest  mountain  between  Balkh  and  Caboul. 

The  traveller  then  rea<>hes  Ralou,  a  fort  in  the  midst  of  mountains, 
•J^d containing  about  200  houses;  nine  vers'es  farther  he  passes  the  fort 
ofHadjihab.  He  then  meets  with  a  mountain  and  a  village,  whose 
*ttie  ii  apparently  Arabic,  containing  only  about  40  houses. 

*  Thtdtjof  Bamian  was  destroyed  in  1221  by  the  Mongols,  who  massacred  all  the  ifl- 
''^'tiBti;  te  this  reason  they  gave  this  city  the  name  of  *'  dwelling  of  sadnaii." 
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It  is  afterwards  necessary  to  trarel  40  verstes,  through  a  momita* 
incus  country,  to  reach  the  three  forts  of  Bikala,  or  Gherdiin-Divani ; 
after  half  a  day's  journey,  through  a  gently  undulating  conntiy, 
the  sources  of  the  Ser-tchechmeh*  are  attained.  They  form  a 
large  basin,  and  the  oriental  travellers,  who  are  nil  lovers  of  the  mar* 
Tellous,  record  that  it  is  inhabited  by  miraculous  fishes,  with  pearls  it 
Iheir  nojie^,  and  which  occasion  the  death  of  any  person  attempting  to 
catch  them.  This  is  the  real  frontier  of  Afghanistan  ;  Cabool  is  at  the 
distance  of  nme  farsahktf  or  about  seventy  verstes. 

This  route  was  communicated  to  roe  by  a  merchant,  who  had  traTelled 
at  least  thirty  times  from  Bokhara  to  Cabnul ;  it  shews  the  distance 
from  Balkh  to  this  last  town  to  be  392  ^  erstes,  and  it  takes  the  caravans 
twelve  days  to  perform  the  journey.  The  Ouzheks  extend  along  thie 
route  beyond  Bamian.  The  mountainous  country  just  before  reaching 
Gherdan-Divani  is  inhabited  by  Kezareh ;  and  after  passing  this  for- 
tress the  country  of  the  Afghans  commences. 

I  shall  only  detain  the  reader  by  a  few  words  regarding  the  princes  of 
Afghauistan.  Eamran,  governor  of  Herat,  is  the  son  of  Mahmond 
Shah ;  this  latter  was  king  of  the  country  and  had  a  visier  named 
Fatih-khan,  a  man  belonging  to  one  of  the  principal  families,  and  bad 
seventeen  brothers,  the  eldest  of  whom  Mehemed-Azim-khan  mat 
governor  of  Cashmere. 

Kamran,  jealous  of  the  power  of  his  vizier,  induced  him  to  cone  to 
Herat,  and  then  put  him  to  death.  This  atrocious  action,  which  took 
place  in  1819,  was  the  signal  of  a  general  revolt  in  favour  of  the  fa* 
mily  of  the  visier. 

Mahmoud,  forced  to  fly  from  Caboul,  took  refuge  at  Herat,  having 
there  established  a  state  independent  of  Afghanistan.  Mehemed-AiioN 
khan  hastened  to  Caboul,  installed  himself  there  as  prime  vizier,  and 
left  nothing  but  the  empty  title  of  shah  to  a  relation  of  Mahmoud- 
khan. 

Perhaps  the  English  are  not  altogether  ignorant  of  these  internal 
dissensions,  which  greatly  weaken  A%hanistan ;  on  the  other  hand,  its 
inhabitants,  divided  into  parties,  might  easily  fall  into  the  hands  of  the 
shah  of  Persia,  and  under  him  become  a  formidable  and  powerful 
neighbour  to  Hindoostan.t 


*  In  Periian  Sir-abeshmt  or  head  of  the  springs — Tramlator. 

"^  It  if  singular  that  two  of  the  members  of  General  Yermaloff's  mission  should  hava 

almost  Immediately  on  his  retnm  been  despatched  Into  Tartary;  General  Nlglrey  « 

Greek  and  Turkish  Interpreter  to  Bokhara ;  also  Captain  (now  general)  Monimvieff  te 

XhlTa,  who  both  point  out  this  as  a  route  by  vhich  the  British  in  India  mlfhl  be 

llaiMltatd,  if  not  attache  d.»7V8Mtof or. 
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The  Seiki  took  advantage  of  the  absence  of  Mehemed-Azim-khan  to 
posaeaa  themselfes  of  Cashmere,  and  this  gallant  people  now  reign  in 
the  beautifal  valley  of  Sirinaghor. 

The  route  nsaally  pursued  from  Bokhara,  to  the  city  of  Herat,  con- 
taining about  4000  houses,  passes  by  Kirki  upon  the  Amou  and  by  Ankoi. 
The  conotry  along  this  route  is  only  cultivated  to  the  distance  of 
twenty-five  verstes  from  Bokhara.    The  steppe  there  commences,  in 
vhich  the  Kirghiz  who  accompanied  us  graze  their  camels. 

After  having  travelled  about  150  verstes,  we  pasfsed  Carchi  on  the 

left,  and  arrived  at  Kirki.    The  principal  routes  from  the  Amou  to 

Herat  pass  by  this  place,  and  Tcbardjoui :  double  the  extents  of  sandy 

plsin  is  crossed  by  taking  the  road  from  Tchardjoui  to  Mawri,  or  Meer* 

•iingoingby  Aukoi  and  Kirki,  a  small  fort,  containing  100  houses^ 

isd  surrounded  by  a  wall  with  battlements  and  a  ditch« 

It  is  said  that  the  Amou  at  thb  spot  is  more  than  200  toises  broad* 
ud  four  or  Awe  deep ;  its  banks  are  rocky,  very  steep,  and  about  three 
ct  four  toises  high. 

Ankoi  is  a  large  and  independent  town,  containing  about  4000  houses, 
inbabited  by  a  small  number  of  Ouzbeks  and  few  Tadjiks,  and  a  great 
Buy  Arabs. 

k  miall  river  runs  by  this  city ;  it  dries  up  in  the  summer,  and  the 
biuibitants  are  obliged  to  dig  wells  to  procure  water.  Ankoi  in  about 
100  verstes  from  Balkh,  and  120  from  Kirki.  From  Ankoi  to  Meimaneh 
tke  distance  is  about  eighty  verstes.  There  are  a  few  villages  in  this 
nsd.  Meimaneh  is  a  town  containing  about  1000  houses,  and  inhabited  by 
Ootbeks,  who  resume  their  wandering  habits  during  the  summer  sea* 
xwt  they  are  confirmed  robbers,  pillaging  the  caravans ;  and  are  fre- 
fKStly  at  war  with  their  neighbours,  make  incursions  into  Khorassan* 
udearrying  their  prisoners  to  the  slave  market  at  Bokhara. 

Bejond  Meimaneh  and  as  far  as  Herat,  the  country  is  mountainous ; 
^tcoatains  some  roads  practicable  for  artillery.  From  Meimaneh  they 
^innt  about  sixty  verstes,  to  Mourghab,  a  river  six  toises  wide,  whose 
^^  are  rocky.  It  is  only  on  the  banks  of  this  river  that  some  willow 
^poplar  trees  are  ever  found ;  on  all  the  rest  of  the  route  there  are 
*^g  bat  bushea  and  pistachio  trees,  the  latter  in  great  abundance- 
The  Kimaks  and  the  lalotmtouches  wander  among  these  roountainsv 
*vd  along  the  side  of  the  Mourghab ;  they  are  Mahomedans  of  the  Sun- 
>M  iect,and  speak  Persian ;  their  features  more  resemble  those  of  the 
Tartm  than  the  Onibeks ;  they  inhabit  about  8000  felt  tents,  or  kibitkas, 
''^ve  greatly  addicted  to  pillage.  If  a  small  caravan  has  occasion  to 
ItMthroogh  thia  coQntry»  it  is  necessary  to  obtain  the  protection  of  one 
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of  the  chiefs,  and  he  will  then  accompany  the  travellers,  and  lerve 
them  both  as  a  guide  and  protector.  About  30  verstcs  beyond  the  Moui* 
gbab,  the  ruiite  passes  to  the  left  of  Mawruutcliuk,  a  town  about  180 
versten  from  Mawri.  From  the  banks  of  the  Mourghab  to  Herat  is  only 
fifty  vcrstes;  according  to  the  distances  laid  down  in  this  route  Hent 
is  310  verstes  from  Kirki. 

Among  the  people  inhabiting  the  neighbourhood  of  Bokhara,  of  whom 
I  have  spoken,  it  is  possible  there  are  some  unknown,  in  which  easel 
shall  have  atlained  my  object,  if  I  have  contributed  any  thing  to  the 
geographical  information,  though  not  complete,to  that  already  possessed, 
concerning  these  distant  countries. 


V.—  O/i  Ihe  adrancemenl  of  Geoloijical  Science  in  India. — By  Captain 
J.  Campuell,    Assistant   Surveyor  General, 

In  the  study  of  the  fo.ssilif«*rou<»  and  stratified    formations  of  Europe, 
considerable  proujress  has  been  mide  of  late  years;  but,  eclipsed  by  this 
fascinating  employninit,  the  study  of  the  primary  rocks  has  ben  almost 
quite  neglected.     Dr.  Boase  remarks*  '*  that,  wi'h  the  exception   of  Dr. 
**  MaccuUoch,   no  geologist  of  note,  in  this  country,  h«s  published  an^ 
**  minute,  and   des.-riptive  details  concerning   the    primary   rocks;  all 
•*  have  been  absorbed  in  the  pursuit  of  the   wond'*rful   and  fascinating 
"knowledge   unfolded  by  the   fo'^siliferous   strata."     The  same  author 
remarks  that  Professor  Sedgwick  has  pointed  out  the  necessity  of  atten- 
tion to  the  study  of  the  primary  rocks,   and  that  De  La  Beche  is  enga- 
ged in  the  examination    of  Devonshire.    The    Inlands  of  Great  Britain 
atlord  but  few  opportunities  for  the  study  of  primary  geology,  the  tracts 
are  few  and  confined,  and  it  may  be  even  dotibted  if  there  is  any  forma- 
tion of  true  granite,   or  formation   in  which  granite  prevails.     Even  in 
the  rest  of  Europe,  where  the   primary  rocks  prevail,    the  climate   im- 
pedes, iu  a  great  measure,  any  proper  examination.     In  the   absence  of 
a  sufficient  collection   of  facts,  on  which  to  base  a  theory,  the  conse- 
quence  has  been,  that  authors  have  promuigiited  various  conflicting  sys- 
tems.    One  supposes  the  stratified  primary  rocks  to  have  been   formed 
by  aqueous  action  from  the   debris  of  the   unstratified   rocks;    another, 
that  the  stratified  primary  rocks  are  of  aqueous  origin,   and  of  prior  for- 
mation to  the  unstratified,  by  which  they  have  been  metamorphosed  and 
indurated.     And  lately  Dr.  Boase  produces  plausible  evidence  of  both 
btratified,  and  unstratified  being  of  contemporaneous  origin. 

*  Treatise  on  rrimary  Geology,  18dl 
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The  peninsula  of  India  presents  a  vast  field  for  the  study  in  question, 
where  the  formations,  of  enormous  magnitude,  exteud  sometimes  for  50 
nilei,  presenting  to  view  the  same  kind  of  rock,  until  its  peculiarities 
lid  farieties  can  no  longer  be  overlooked.     Compared  with  this  vast 
field,  the  primary  formations  of  Great  Britain  and  even  of  Europe  sink 
ioto ioiignificanee,  and  we  require  nothing  but  energy  and  application, 
to  collect  the  necessary  knowledge,  and  possibly  to  unravel  the  law 
hj  which  the  formation  has  been  aggregated.    Towards  the  point  of  the 
peniosnla,  it  appears  that  granite   is  the  prevailing  rock,  without  any 
kiad  of  schist  or  stratified  rock  to  conceal  it  from  our  view.     As  we  ad« 
Vance  northward,  we  find  the  surface  clothed  with  schists,   limestones, 
tnd  trappean  rocks ;  and,  possibly,  to  the  extreme  north,  the  secondary 
neks  may  prevail,   indeed  we  know  them  to  be  fossiliferous.     But  of 
Ihii  vast  continent,  we  know  comparatively  little.    With  the  exception 
of  a  very  few,  but  excellent,  papers,  giving  minute  descriptions  of  small 
patches,  we  have  no  data  to  turn  to.     We  hear  of  mines  of  the  common 
Uetak,  and  of  diamond  mines,  &c.  but  generally  the  mineralogy  has 
hees  entirely  neglected.   We  know  nothing  of  the  probable  metallic  re- 
sources of  the  country;  and  of  the  metals  rare  and  scarce  in  Europe,  we 
hare  not  once  any  mention,  though  I  have  reason  to  believe   that  tita- 
niom  exists  in  great  profusion,  and  possibly  many  others  of  the  same 
kind.    Because  these  minerals  are  almost  unknown  in  Europe,  it  is  no 
iction  that  they  may  not  be  brought  into  use  in  the  economy  of  the 
Its,  if  we  can  produce  them  in  sufficient  quantities ;  but  to  do  this,  we 
lioit  attend  to  the  aids  which  chemistry  afibrds  us. 

The  complaint  of  want  of  geological  description,  is  not,  however,  con- 
fined to  India  alone.  Dr.  Boase  remarks,  *'  In  most  of  the  lately  pub- 
**  lished  geological  accounts  of  countries,  we  look  in  vain  for  details  con- 
"  ceniog  primary  rocks :  we  sometimes,  indeed,  hear  that  such,  and  such, 
**  a  district  consists  of  granite,  but  cannot  collect  any  information  con- 
'^ceming  its  composition,  or  the  manner  in  which  its  varieties  are  asso- 
"  eiatcd  together.  We  are  left  quite  in  the  dark  as  to  the  nature  of  this 
*  kmd  of  rock :  for  the  various  kinds  which  may  come  under  the  desig- 
**  nation  of  granite  are  not  only  exceedingly  numerous,  but  have  very 
"fireqaently  no  resemblance  whatever  to  the  common  variety  so  uni- 
**  ventlly  known  by  the  name  granite." 

^or  want  of  the  necessary  details  alluded  to  by  Dr.  Boase,  much  of 
^  information  which  has  been  published,  descriptive  of  India,  is  of 
liHIeuse.  We  are  told  that  gneiss  abounds  in  Ceylon,  but  I  believe, 
{twill be  found  that  gneiss  is  as  rare  there,  as  in  South  India.  Dr. 
leozahas  asserted  that  hornblende  slate  is  common  in  Salem ;  he  pro- 
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bably  m&de  use  of  the  term  in  its  generic  sense,  following  Dr.  Mac* 
culloch;    but  the  truth    is,  that  hornblende    slate     is   almost   on* 
known  in  the  district  of  Salem :  but  had  a  description  of  the  mi* 
aeral  been  appended,  we  should  have  been  led  into  no  mistake.^ 
Observers  therefore  should  in  future  be  careful   to  append  niin'>ralo« 
gical    descriptions  of   the  rocks  to  which    they  allude,  or  at  least 
to  make  accurate  references  to  mineralogical  works,  where  the  descrip- 
tion of  the  characters  agree.    An  attempt  is  sometimes  made  to  shew 
that  this  attention  to  mineralogical  minutis  is  not  necessary,  or  to  assert 
that  the  name  of  a  mineral  or  rock,  sometimes  depends  on  its  geological 
position;  but  this  can  never  stand  good :  we  cannot  make  a  sheep  into  a 
horse,  by  putting  it  into  a  stable  ;  and  many  cultivators  of  science  may 
be  sceptical  on  what  are  called  ''  the  principles  of  geology,"  or  even 
deny  the  dogmas  of  theorists  altogether.    Dr.  Boase  remarks   **  If  a 
**  rock  be  designated  according  to  its  geological  relations,  its  nania 
'*  must  be  liable  to  change,  because  the  principles  of  the  science  are 
"  not,  as  yet,  permanently  established:  besides,  on  this  plan,  in  the 
**  examinatiou  of  countries  previously  unexplored,  too  much  depends 
"  on  the  correct  judgment  of  the  observer :  but  when  a  rock  acquires  a 
*'  name,  from  the  nature  of  its  composition,  whether  purely  mineralogical 
*'  or  blended  with  organic  remains,  then  this  part  of  the  science  becomes 
**  perfectly  descriptive,  like  the  other  branches  of  natural  history;  and 
**  much  curious  and  accurate  information  may  then  be  expected  froaa 
**  travellers,  who  are  not  accomplished  geologists." 

Another  common  error  with  observers,  is  the  application  of  the  mine* 
imlogical  name  of  a  rock,  to  many  of  the  varieties  which  are  interme- 
diate between  it  and  some  other  mineral :  this  should  caretuUy  be 
avoided,  and  the  typical  specimens  of  the  rock,  having  been  onoe  des« 
cribed,  its  varieties  when  mentioned  should  be.  named  **  varieties." 

Another  error  is  the  abuse  of  the  term  *'  decomposition" — every  rock 
which  is  soft  or  friable,  is  called  decomposed,  very  often  without  the 
slightest  proof.  The  chalk  of  England  is  soft  enough,  but  not  1  believs 
considered  generally  as  decomposed.  It  is  common  to  call  the  Indian 
cotton  or  regur  soil,  **  decomposed"  from  trap  rocks.  It  resembles  in 
some  measure  the  lias  clay  of  Dorsetshire,  as  far  as  my  memory  can 
carry  me,  but  I  believe  the  lias  of  England  was  never  called  decom- 
posed. It  is  cf)mmon  in  India  to  find  fissile,  friable,  gpieiss  embe<lding 
round  blocks  of  granite,  and  this  gneiss  has  been  termed  *'  decom* 

*  I  am  concerned  to  hear,  that  thii  talented  officer.  Dr.  Benta.  who  mutt  be  eouidtr- 
ed  ashaTing  led  the  way,  in  flnt  drawing  attention  to  the  geologleal  czamiaatioa  of  tl« 
•oath  India,  is  now  no  more. 
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pot^.''    It  might  have  dUintegrated  in  structure,  bur  deeompositioii 

is  impMitible,  because  that  would  have  destroyed  the  fissile  strueture. 

Disintegration,  »nddecompo8i  I  ion,  are  two  very  different  operations — tht 

one  meebaniraly  the  other  chemical.    An  instance  of  di^integratioii 

without  decomposition  ia  seen  in  the  masses  of  quartz  rock  in  India, 

irbtch  are  always  disintegrated,  but  never  decora poje  1.     In  India,  a 

piece  of  quarts  Urger  than  the  cube  of  one  inch  can  never  be  found 

without  eracluy  but  it  n'^ver  preitents  any  appearance  of  decomposition. 

If  we  beat  a  piece  of  glara,  and  plunge  it  in  cold  water  it  falls  to  pow« 

ier  or  cracks  to  piejes,  it  is  disintegrated,  but  not  decomposed.    E.ieli 

psrtiele  is  still  a  silicate  of  soda.    In  the  same   way  m'lst  crystalline 

panicles  of  disintegrated  rocks  will  be  found  to  huve  a  porphyritic  or  a 

gnnolar,  aggregited  structure. 

It  colleeting  information  on  Indian  geology,  the  greatest  difficulty 
ippesrv  to  be,  that  the  number  of  people,  who  have  time  and  opportu* 
Bities  Ibr  the  pursuit,  are  very  few ;  but  if  every  one  who  chooses  to  at* 
tnd  to  the  subject,  would  apply  himself,  to  compile  accurate  descri{w 
tioMof  the  part  of  the  country,  adjacent  to  their  stations,  we  should 
ioot  have  a  valuable  collection  of  the  geology  of  isolated  spots,  which 
Dtte  who  are  employed  by  Government  in  these  scientifie  pnrsuits 
iiiU  soon  and  easily  connect  together.  In  the  furtherance  of  this 
ttdi  a  geological  society  would  be  of  the  utmost  advantage—they  would 
neeivt  and  assist  in  the  discussion  of  such  information,  compare  speci* 
■sti,ba?e  chemical  examinations  made,  and  afford  that  information 
»A directions  to  tyros  which  no  printed  work  on  the  subject  could 
pts,.,*and  particularly  any  individual  of  the  society  who  has  had  the 
tdriatage  of  studying  the  science  practically  in  Europe,  could  then 
iionl  the  most  valuable  information,  in  identifying  minerals  with  ihoss 
of  Kmope.* 

hi  the  study  of  the  primary  rocks,  we  cannot  advance  one  step 
^oat  the  aid  of  mineralogy,  but  this  science  unfortunately  is 
ttillia  its  infiuicy«  and  even  the  principles  oin  which  it  U  to  be  based 
vtoot  yet  agreed  on.  Mohs,  in  his  system,  considers  the  cryvtallina 
fcns  alone,  and  rejects  all  minerals  which  are  amorphous.  Dr.  Thomson* 

*  TUt  Jooraal  it  published  by  a  Society,  of  the  prototype  of  which  it  was  declared  by 
^^lUiAV  lo9St  that  **  the  boundi  of  iti  inTeettgation  will  be  the  geographical  limits 
^^iU\  vA  wttkia  tiiMe  Units  its  enquiries  will  be  extended  to  whatever  is  perform^ 
^%  atB  01  jisJTwJ  4f  NaittM.**  The  sub-division  of  seientiflc  labour  does  not  seem 
*ilUlbr1itre  asin  Burope,  where  there  are  so  many  labourers  in  the  field ;  so  that 
*8oeletjf6rth«  eultiration  of  each  science  is  not  desirable;  and  the  Meetings  of  the 
^^^*UM  LiTBUBT  fluciSTV  may  be  made  the  place  of  reunion  for  all  geologists,  a>i4 
lkltai4y  luft  adiMnloflcal  eabiiMt  the  reeeptade  for  speeimens.  Oui  eorrespondent  if 
Haliijd  ttiat  the  Boeicty  will  bt  thankful  Ibr  spedn^ins  i^lustrsiiFi^  of  hia  tcmtrkft 
^ksf^asaslli  tmasmit^  bjr  Autbors.— Jditor. 


t2  On  (he  Advancement  of  Geologieal  Science  in  Indku        [Jix. 

in  his  valuable  work  of  1836,  shews  that  the  chemical  compositiim  ifl 
the  best  basis  on  which  to  classify  minerals,  and  he  gives  the  component 
parts  of  nearly  500,  many  of  which  were  analysed  in  his  own  laborif 
tory.  In  the  elementary  state  of  our  knowledge  on  this  subject,  itil 
not  to  be  wondered  at,  that  many  discrepancies  occur,  Klaproth  givai 
an  analysis  of  hornblende,  by  which  he  makes  it  ferruginous,  containiii| 
thirty -three  per  cent  of  iron,  and  only  three  of  magnesia,  but  Dr. 
Thumson's  hornblende  is  magnesian,  containing  thirteen  per  cent  of 
magnesia.  There  is  little  duubt,  but  that  the  two  specimens  mustdi^ 
fer  much  in  appearance,  and  we  may  therefore  avoid  the  mistakcfi 
which  would  be  produced  by  preserving  typical  specimens  of  the  mi* 
nerals   to  which  we  apply  a  name. 

Mineralogy  considers  only  single  minerals,  and  compound  rocks  con« 

posed  of  these  minerals  are  therefore  excluded  from  the  science.    Tbil 

subject,  a  sort  of  "  rockology/'  might  be  considered  a  science  of  itself 

but  we  are  destitute,  almost  entirely,  of  any  information  on  the  subject 

Dr.  MaccuUuch  is  the  only  one  who  has  given  it  sufficient  attention.   Hii 

work  '*  On  Rocks''  of  1821,  however,  has  many  objections,  and  althoogb 

very  useful,  a  fresh  work  is  very  much   wanted.    The  nomenelaton 

also  requires  complete  revision  to  prevent  the  absurd  contradictioni 

that  writers  have  fallen  into.     We  find  eurite  defined  by  the  best  autbo^ 

rities  as  **  felsphalic  granite  containing  crystals  of  felspar," — *'  a  gTm« 

site  composed  principally  of  felspar,  finely  granular  or  nearly  compactf" 

— •*  composed  primipally  of  compact  felspar'' — as  being  another  tena 

for  '*  compact   felspar."     Chert  is  called    '*  hornstone" — **  indurated 

lime  stone" — <*  a  modification  of  silicious  earth" — '*  Paris  burr  stone"— 

"  a  cavernous  silicious  rock."     Hornstone  is,  "  flinty  slate  withoutths 

slaty  fracture*' — **.silicious  schist" — "strongly  resembles  basalt.*' — Ditl« 

lage  rock  is  **diallage  and  sau^surite"  '*diallage  and  felspar."  Saussuritc 

is  *'  hard  silicious  serpentine"  —  *'  jade  or  anestone"— '*  nepbite,"  and  so 

forth  :  the  names  being  applied  at  the  fancy  of  the  observer,  until  they 

may  be  shewn  to  mean  literally  nothing.    The  multiplication  ofnamu 

I  consider  to  have  caused  the  greatest  injury  to  the  science,  and  I  coa« 

ceive  them  to  be  by  no  means  neccbsary,  for  by  combining  the  generifl 

term  for  a  mineral,  with  other  terms,  denoting  the  structure  &g.,  I  think 

we  may  in  great  measure  avoid  their  use  without  being  misunderstood* 

As  an  example  we  may  take  a  single  mineral  *'  hornblende  ;"  then  we 

have  **  crystalline  hornblende,"  or  aggregated  in  large  crystals;  ^'grrnnmUsr 

hornblende;"  "  compact  hornblende"  (if  such  a  rock  be  found);  *^5T«* 

nitic  hornblende."— Hornblende  rock  or  black  granite,^**  hornblende 

porphyry."— Hornblende  in  grains  embedded  in  a  paste  of  felspar,  the 

porphyritic  sienite  of  Jameson,  "  schistous  hornblende  porphyry.*'— 

Hornblende  slate,  *'  foliated  hornblende."  Hornblende  in  scales  (if  tneh 
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a  rock  be  found),  lamallan  or  schistous  hornblende,  an  homogenous 
rock  like  argillaceous  slate.    A  term  for  greenstones  might  be  easily 
foood,  to  denote  the  partial  admixture  or  combination  of  the  structure  of 
the  hornblende  porphyry,  without  miscalling  bhck  stones,  green  stones^ 
Tbe  term  schistous,  too,  has  been  most  sadly  ill  used,  so  that  it  is  diffi- 
enlt  to  say  what  it  means.    If  we  take  argillaceous  schist  as  a  type,  it 
Deiosa  rock  homogenous  in  structure  or  in  the  composition  of  its  parts, 
which  has  the  property  of  drawing  into  laminae.    Then   we  have  no 
other  kind  of  schi«t,  but  granite  in  India,  and  qnartz  rock  in  Norway, 
vhich  Boas e  (page  79)  tells  us  *' separates  into  very  large  plates,  several 
feet  in  length,  and  only  a  few  inches  in  thickness  like  marble  tables." 
Schistous  hornblende  will  be  unknown,  and  mica  or  common  talc  may  be 
CQDsidered  schistous.     Gneiss  is  scaly  in   structure,  in  the  same  way 
thttmica  slate  is — to  this  structure  the  term  "  fohated"  might  be  ap- 
plied.   The  term  "  porphyry  or  porphyriiic"   mi^ht  be  used  as  Dr. 
Miccolloch  defines  it,  '*  crystals  of  one  mineral  embedded  in  a  conti- 
Sttottimassof  another."  We  might  then  say  hornblende  in  felspar  por« 
phyry— and  dropping  the  proposition  •*  hornblende  felspar  porphyry" 
—then  we  have  "  red  in  white  felspar  porphyry" — "  quartz  felspar 
porphyry" — "  felspar  quartz  porphyry,"  or  crystals  of  felspar  embedded 
in  a  paste  of  compact  quartz— all  of  which  are  found  in  India. 

For  the  last  two  years,  I  have  been  engaged  in  a  geological  and  mi« 
Mnlogical  examination  of  the  Salem  district,  and  1  find  many  discre- 
pancies with  the  theories  of  European  geology,  which  it  will  require 
niBch  Uboar  and  assistance  to  clear  up.     In  Dr.  Bouse*s  work,  I  find 
>ttoy  points  of  agreement  between  the  geology  of  Cornwall,  and  Dr. 
Miecnlloch's  description  of  the  Scottish    Isles,  with   that  of  India, 
which  are  therefore  quite  at    variance   with  the  prevailing  system. 
In  the  pursuit  of  my  object,  I  have  examined  a  tract  of  country  in  a 
tnaogQlar  shape,  included  between  Trichinopoly,  Bangalore  and  Vellore, 
of  vbich  the  district  of  Salem  alone  contains  7000  -quare  mites,  equal 
looBeosixtb  of  the  area  of  Great  Britain.     In  thi:^  tract  I  find  so  many 
lew  minerals,  that  I  have  not  yet  had  time  to  examine  them  all,  and 
perhaps  it  may  be  impossible  for  a  single  individual  to  make  all  the 
thcmical  analysis  required.     I  find  that  hombleudic  granite  prevails 
<^  Ul  this  tract,  that  it  forms  a  substratum  at  depths   more  or  less 
^erthe  surface,  the  rivers  cutting  their  beds  down  to  this  rock.     It 
oeesn  above  the  surface  generally  in  rounded  masses,  heaped  together, 
the  rounded  form  of  which  has  been  generally  attributed  to  decomposi- 
1KB,  Vat  which  is  not  the  case,  the  shape  being  original ;  in  which  way 
HiifmiBd  embedded  in  friable  gneiss,  or  kaotin  earth,  which  fill  the  in- 
teitiees  between  the  blocks,  and  are   washed    out  on  exposure  to 
As  weather,    filaek  granite  (hornblende  rock  or  primary  greenstone), 
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and  also  trap,  are  found  in  the  same  way.    The  hollow  of  the  Tallejs 
between  the  ridges  of  granite  are  filled  with  irregular  beds,  of  generall/ 
friable  rocks  of  pegmatite,  porphyries,  homblende  slates,  quarti  rock» 
of  which  the  porphyritic  is  the  prevailing  structure.    The  surfaca  ©f 
these  beds  it  singularly  level,  and  is  covereil  geoerally  with  soil  foraicd 
from  the  disintegrated,  and  decumposed  rock.    Micaceoua  granite  it 
Tery  scarce,  or  occuis  ouly  as  a  variety  of  the  homblendic  gneiss^  as  a 
formation,  is  unknown,  and  occurs  either  embedded  in  the  granite  or  as 
filling  the  interslit  es  between  its  blocks.    "What  has  been  called  gneiss 
is  homblendic  gmnile  with  a  concentric  Inmellar  structure,  which  ii  a 
prevailing  structure  in  the  granite  formation.    The  formation  of  which 
the   Fuliconduh  hill  \»  a  type,  called  hienite  by  Dr.  Bensa,  ia  a  coninoB 
variety  of  granite,  it  fwrms  the  hilU  uf  Amboor,  of  Congoondyiandlht 
hills  between  the  Cnuvery,  and  Coliegaul  in  Coimbatore.     It  b  felspa* 
thic,  and  yivlds  easily  to  the  decomposing  ponerof  the  weather;  it  hss 
no  cleavage,  and  contains  generally  much  mica,  in  veins  or  patches*  attd 
trap  dykes  prevail  in  association  with  it.     It  is  characterised  by  its 
appearance,  which  is  that  of  a  craggy  granitic  mass,  rovered  nearly  toils 
summit  by  a  conical  heap  of  large  grained  reddish  gravel.     A  sphe* 
roidal  or  concentric  lamellar  structure  is  common  in  the  massssof 
ghbular  trap,  nhioh  causes  them  to  peel  in  pieces  like  bits  of  a  rusty 
shell ;  this  stnicture  is  original,  and  is  in  no  way  affected  by  the  aetioo 
of  the  weather.    The  hills  and  masses  of  black  granite  and  trap  occur 
as  portions  of  the  granitic  formation,  and  can  iu  no  way  l»e  considered 
as  accidental  conrretional  varieties.    Masses  of  hornblende  felspar  por* 
pbyry  occur  embedded  in  granite,  proving  thereby  their  prior  ort^'nw 
Argillaceous  soils  in  Europe  are  generally  attributed  to  diluvial  or  alio* 
vial  action,  but  in  India  they  also  occur  as  original  primary  formatioD% 
connected  by  veins  with  the  subjacent  rm^ks,  and  embedding  masses  of 
granite  in  situ,  as  shewn  by  veins  oF  quartz  intersecting  both  rock  and 
matrix.   The  foimation  of  this  kind,  prevailing  at  Biingalore,  which  may 
be  called  the  Bangalore  clay,  is  an  iirmense  and  extensive  tract  of  aft 
indurated  argillaceous  sandstone,  which  something  resembles  (as  I  asi 
informed  by  Mr.  Burr)  the  new  red  sandstone  of  England:  it  lays  im* 
mediately  upon  the  subjacent  granite,  into  which  it  graduates.     I  havs 
omitted  to  mention,  that  batialt  also  occurs  in  homblendic  granite,  not 
as  dykes,  or  veins,  but  as  an  integral  com)  onent  part  of  the  rock,  and 
ki  what  may  be  c.illed  **  lenticular"  veins  in  the  middle  of  the  blocks* 
It  will  be  easily  aten  how  irreconcilable  some  of  these  observations 
sre  with   prevailing   theories,  an(*»  it  is  to  be  lu  pi  d,  that  w«  may,  in 
future,  find  theories  laid  on  the  sLelf  a  little,  and  allowed  to  take  cars 
of  themselves,  while  observers  will  confine  then^selves  to  a  minute, «i4 
acsurats  e»ifliiB4ition»  and  ilescri|)tisn  of  aature^    I  caanot  sloso  th«S 


1§40.J        On  ike  AiimmctmrnU  ^f  Gedogkti  Semm  in  India.         §5 

reaiarkif  withoat  acknowledging  the  greet  assislance  I  have  received  ia 
lh<*ie  labours  from  Dr.  W.  GilchrisC,  of  Ifoonaoor,  and  regretting  that 
bis  state  of  health  has  prevented  bis  making  public  his  own  observa- 
tioos  on  that  |Nirt  of  tbe  country.  To  Mr.  W.  Burr  also  I  am  indebted 
for  several  valuable  hints,  which  his  great  practieai  knowledge  of  the 
•eienee  in  England  have  enabled  him  to  offer  in  a  late  eonversation. 

Since  tbe  above  remarks  were  composed,  the  t25(h  No.  of  the  Journal 
has  come  to  hand,  with   the  Editor's  remarks  on  some  errors  of  Dr. 
Benaa's  which  I  have  pointed  out.     It  was  by  no  means  my  intention 
to  point  out,  or  to  prove,  the  errors  of  any  particular  individual,  but  to 
thaw  the  disadvantages  arising  from  neglecting  the  chemical  composi* 
tioa  of  A  mineral.    To  shew  this  practically,  I  selected  those   errors 
committed  by  Dr.  Bensat  whose  well  known   prai'tical    information, 
night  be  sup|>osed  to  preserve  him  ftom  such  mistakes.    As  it  would 
weaken  the  force  of  my  argument  to  allow  that  the  rock  in  question  is 
io  plainly  not  hornblende,  I  must  remark,  that  my  specimens  which  are 
Woken  from  the  basement  of  tbe  pillars  of  the  old  durbar,  would  defy 
the  most  experienced  mineralogist  to  say  what  the  composition  of  the 
lock  is.    Tbe  colour  is  exactly  the  same  as  honiblende  rock,  the  fracture 
b  granalar,  the  structure  granitic,  and  it  in  no  way  resembles  any 
variety  of  steatite.    On  referiing  to  No.  12  of  the  Journal,  page  13,  it 
will  be  seen  that  Dr.  Benza  by  no  means  examined  the  rock  carelessly, 
ibr  he  most  minutely  and  correctly  desiTibes  the  character  of  the  frac* 
here  of  the  rock,  and  I  must  confess,  that  the  only  character  of  the  rock 
tbich  led  me  to  guess  it  was  not  hornblende,  was  its  brittleness^  while 
toQghness  it  a  characteristic  of  all  hornblende  rocks. 

I  was  not  aware  when  I  pointed  out  the  mistake  about  the  rock,  that 
Lieutenant  Newbuld  has  anticipRted  me  in  the  remark.     The  Editor  in 
bis  remarks  affords  nn  instance  of  the  incorrect  manner  in  which  mineral 
Barnes  are  sometimes  applied.     He  remarks  that  the  rock  is  plainly  a 
ipecies  of  steatite.    Now,  some  of  the  characters  of  steatite  are  soft- 
sess— is  easily  scratched,  >ieUls  to  the  nail,  feels  greasy,  is  pulverised 
with  difficulty,  and   contains  little  irou ;    while    the  rock  in   ques- 
tion possesses  opposite  characters  to  every  one  of  those  enumerated.  Re- 
garding the  eurite,  1  must  allow  that  1  chose  a  bad  example  $  but  from 
the  tenor  of  the  former  remarks,  it  will  be  easily   seen  that  the  point 
is  Dot  worth  contending.     In  the  third  remark  about  the  silicious  schis^ 
tihe  Editor  affords  an  opportunity  of  shewing  the  disadvantages  of  not 
defining  mmeralogical  characters.    Granite  in  India  is  often  schistous;  it 
k  siiicions,  therefore  it  is  silicious  schist.  If  its  granitic  character  is  ad^ 
fineedt  we  will  take  the  lamellar  quartz  rock  of  Norway,  alluded  to 
befiae.   This  then  is  a  silicious  schist.     But,  the  being  silicious  cannot 
be  eoBsidered  a  dbtiognishlsg  character  of  any  mineral ;  for  there  is 
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hardly  any  rock  which  does  not  contain  more  silex  than  any  thing  else. 
Among  the  conflicting  definitions  of  writers,  it  will  be  easily  leen  that 
the  term  silicious  schist  or  flinty  slate  U  intended  to  distinguish  a  tough 
and  hard  silicious  variety  of  argillaceous  slate,  and  therefore  it  will  be  % 
silicious  schistous  rock,  containing  alumina  and  iron,  while  hornstone  it 
almost  pure  silez.  The  rock  which  Dr.  Benza  calls  silicious  schist,  it 
almost  pure  silex,  is  not  at  all  schistous,  contains  no  iron,  and  no 
alumina,  and  instead  of  being  dark  coloured.  Dr.  Benza  himself-^ 
Journal  12,  page  20 — compares  it  with  the  eurite  of  Pallicondah  hilL 
The  schistous  character  alluded  to  by  the  Editor  in  bin  remarks  arises 
from  the  small nes^  of  the  specimen.  The  rock  is  massive,  and  in  beds 
of  irregular  thickness  emhedded  in  friable  gneiss,  as  Dr.  Benza  correctly 
deHcribes  them;  but  the  m>isses  are  divided  by  a  series  of  irregular  joints, 
which  sometimes  meet  at  an  angle  of  about  60  degrees,  and  it  is  the  flat 
surfaces  produced  by  these  joints  that  have  been  mistaken  for  a  schist- 
ous structure.  This  separation  by  joints,  dividing  the  most  friabia 
rocks  into  flat  surfaces,  as  smooth  as  if  cut  by  a  knife,  the  planes  of 
which  divisions  are  at  irregular  angles  with  each  other,  is  a  peculiarity 
in  Indian  rocks  which  I  have  neglected  to  allude  to,  and  have  not  space 
to  describe,  but  which  1  have  never  seen  alluded  to  by  observers.* 


VL— Sixth  Report  of  progrees  made  in  the  Examination  of  the 
Mackenzie  MSS.,  with  an  Abstract  Account  of  the  Works  examinetU^ 
By  the  Rsv.  Wiixiam  Tatlob.     (  Continued  from  last  No*) 

A.— TAMIL. 

a.    Palm-leaf  manuscripts. 

!•    Brahrndtlara-cdndam— the  concluding  section  of  the  Brahmw 
puranam,  No.  10— Countermark  16. 

Invocation  to  gods,  and  poets.  The  subject  of  this  purana  was  deli- 
▼cred  by  Fyasa  to  Suta,  and  by  the  latter  to  the  rishis  in  the  Naimi^ 
eara-vanam.  Some  nonce  of  that  vanam.  At  the  request  of  the  riMe 
the  said  Sula  narrated  a  variety  of  matters  connected  wiih  the  Saina 
system.  I.— The  five  letters.  These  are  a  symbol  of  the  deity | 
securing  the  greatest  benefi.s  from  the  repetition  of  the  formule.  Illus- 
trated  from  the  story  of  a  king  of  Mat'hura.  2.~The  exceUency  of 
Saiva  shrines.    Illustrated  by  the  story  of  a  king  of  Ayodkya,  who  was 

*  8ce  note  at  the  end  of  this  Joomil.— £j>nos. 
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driven  from  his  thronf>,  and  caused  to  become  a  r&cthaea.    The  legend 
of  Gokemam  is  included,  as  relating  to  that  king,   who  went  thither, 
and   wai   there  relieved  of  his  Btahma-hatti,  or  afflictive   visitation. 
3.— The  excellency  of  the  Siva-rdlri,  or  night  of  Siva,     Illustrated  by 
a  story;  the   sequel    being,   that  a  Brahman-womAii    cominitted    the 
heinont  crime  of  killing  a  calf,  and  eating  its  fle^h.     Dying  from  the 
effects,  the  went  to  the  lower  world,  and  returning  was  born  hs  a   ChaU' 
ddUim    In  this  state  she  suffered  grei|t  distress  from  want  of  food,  and 
going  to  Gokemafn^  when  the  place  was  visited  by  pilgrims  at  the  festi- 
val of  Sica-rdiri  she  cried  aloud  for  food.    Sume  one  put  a  vilva  leaf 
into  her  hand,  and  bid  her  eat  it.    To  her  surprise  an  image  appeared 
in  her  band,  which  she  worshipped;  and,  by  the  merit  of  this  homage, 
on  the  Siva-rdtri  her  form  was  changed,  an<l  she  was  taken  to  Cailasa. 
1— The  virtue  of  paying  homage  to  the  emblem  of  Siea,  on  the  Siva* 
fain.    Marvellous  effects  are  related;  such  as  a  dog,  killed  at  that 
time,  being  bom  as  a  king;  a  dove  that  had  taken  refuge  ina&ne, 
being  killed  by  a  vulture,  at  that  time  was  re-born  as  a  king's  daughter. 
Other  similar  details.    5. — The  excellency  of  the    Sani-pradosha,  or 
certain  especial  homage  on  Saturday,  of  only  occasional    recurrence. 
lUostrated  by  a  story  of  Chandra-tena,  king  of  Ougein,  who   was  so 
exemplary  in  the  worship  of  Siva,  that  his  fame,  as  a  devotee,  spread 
toother  eountries,  the  kings  of  which  considered  that  such  a  .one  could 
B^ver  be  conquered  by  them;  in  consequence  of  which  they  cultivated 
friendly  relations,  and  always  took  leave  of  him  with  great  attention 
ud  deference.    6. — Pradosha  mahatmya,  the  value  of  the  first  part  of 
the  night.    A  king  assaulted  by  enemies  left  the  act  of  homage   half 
^performed,  and  went  forth  against  them.     He  was  defeated :  his  wife 
fled,  and  was  delivered  of  a  child  on  the  bank  of  a  river.    These,  and 
foDowing  calamities,  proceeded  from  the  negligence  of  the  said  act  of 
Wage.    7. — The  same  subject  continued.    The  aforesaid  child  re- 
eorered  its  father's  kingdom,  attended  to  all  requisite  duties,  and  con- 
<iuered  the  kings  of  many  other  countries.    8. — ^The   excellence  of 
^oas-voram,  or  Monday.     Chilra  Ferma  had  a  daughter  named  Simanti 
^  as  the  result  of  penance ;  but  the  astrologers  declared  that,  at  an 
eiriy  age,  she  would  lose  her  husband  by  death,  i^hich  took  place. 
^  visit  tg    Yama^g  world;    a  return    thence;   and  subsequent  pros- 
P^ty  are  contained  in  the  legend.    Its  purpose  is  to  enforce  the  value 
of  boBsge  paid  on  Mondays,  at  a  shrine  of  Siva,    9.— A  continuance 
of  the  nme  subject.    Furtber  illustration  by  a  tale  of  a  Brahman  of  the 
^^hka  eoantiy.  He  bad  two  sons  who  went  to  the  king  of  that  coun- 
''y  to  seek  a  livelihood^when  the  said  king  pointed  out  to  them  Stmaniri 


gg  JUpart  m  th$  MmckenzU  Manuaer^.  [Jah. 

a  neighboariDg  queen  of  ^N'^gnrsha-deBamt  advising  one  of  the  two  (« 
put  on  woman'i  attire.  Tbev  accordingly  went,  one  being  so  dix^iieed, 
but  Sim^ntri,  discerning  the  fraud,  pronounced  the  doom  of  always  con* 
tinuing  in  that  way  degraded.  Ihe  other  son  relumed;  and  the  ^ther 
becoming  acquainted  with  ivhat  ha<I  occurred  went  to  the  king  of 
Viderbka-disamf  ani  reproached  him  for  teaching  such  a  fraud,  who  re- 
ferred the  matter  to  his  counseDorji.  Ihrse  taking  into  consideratioa 
that  the  Brohman  hud  always  been  an  ext-mplary  worshipper  of  Sitom  oa 
Mondays,  adfised  him  to  perform  special  acu  of  homage,  which  he  didf 
and  by  the  favour  of  Siva  had  another  son  born  to  him,  whence  the 
efllcacj  of  homage  to  Siva  on  Monday,  is  deduce)  by  inference.  10-^ 
The  exoellence  of  the  Siva-yogya  (or  ascetic  5at va-devotiou).  A  Bmh* 
man,  being  wealthy,  allowed  himself  the  use  of  animal  fiM>d,  and 
irregular  intercourse,  for  which  he  was  reproved,  and  set  right 
by  a  Sha-yagi  (or  Saivm  ascetic).  At  a  subsequent  period  the 
Brahman  dying  became  a  foetus  in  the  womb  of  a  queen;  and  great 
difficulty  and  agony  occurring  at  the  time  of  birth,  the  king  and  queen 
went  out  into  a  forest,  or  wilderness,  where  a  dead  chtM  was  born ;  but 
tiSiva'yogii  coming  by,  put  F)6*Aw<i  (or  sacred  ashp;*)  on  the  child; 
which  opened  its  eyes,  and  was  delivered  alive  to  the  mother,  who 
greatly  rejoiced.  The  ascetic  announced  that  the  child  would  be  a 
powerful  king;  and,  wishing  prosperity,  departed.  Hence  the  eetima* 
tioB  in  which  a  Saiva  ascetic  ought  to  be  held  is  rendered  apparenf. 
11.— The  instruction  of  ^AacfraftoAu,  the  said  child.  It  relates  to  the 
teaching  of  the  child  warlike  exercises,  and  accompli shmente.  12.— > 
This  section  relates  some  exploits  of  the  said  young  man,  and  his  re* 
eeiving  instruction  in  some  matUrat  from  EUkakka-yog*,  18. — The 
marriage  of  Bhadrabahu.  14.— Has  a  reference  to  section  9,  the  said 
Sumantri,  in  another  birth,  being  it  seems  the  brixle  of  Bhadrahahu  hi 
this  one.  15. — The  excellence  of  the  Fib*huH  or  Sai^a  ashes.  16.-* 
The  mode  of  preparing  those  ashes,  and  of  using  them;  whereby  all 
sins  are  removed.  17.— The  tale  of  a  Vtdar  or  savage  hunter,  who  ob- 
tained  beatification  by  the  worship  of  ^i>«,  whence  the  excellence  of 
that  worship  is  inferentially  deduced.  18.— The  section  of  Uma  hrara^ 
It  refers  to  the  death  of  a  Brahman,  by  the  bite  of  a  serpent,  and  to 
certain  directions  given  by  a  sage,  as  to  the  worship  of  the  said  form  of 
Siva  and  Parratk.  19. — Story  of  Sarati  a  Brahmm  female  (on  the  prin* 
eiple  of  the  metempsychosis)  who  was  falsely  accused,  and  delivered  by 
the  interposition  of  a  celestial  voice.  Her  discovery  of  her  hosband  at 
Sokemam,  at  the  Siva'rdiri  festival,  and  great  happiness  afterwafds. 
to.— ExcelleBce  of  the  fudracMha  beads.    A  king  obtained  CaUa§m  by 

•  Sanscrit  Nitkaia, 
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weariog  them.  The  story  of  a  monkey  re-born  as  the  son  of  a  minister 
of  state.  21. — The  excellence  of  the  Rudra-manira,  Illustrated  by  a  story 
relative  to  Cashmin  22. — ^The  merit  of  hearing  this  puranam.  The 
sins  of  such  will  be  removed;  they  will  obtain  all  that  they  desire;  will 
escape  from  Yama  ;  and  obtain  many  other  advantages.  A  description 
of  the  torments  of  Yama^s  world,  is  given,  from  the  narrative  of  a  Pau» 
Tenica- Brahman.  These  punishments  are  of  gross  crimes;  and  the 
fear  of  that  punishment  is  obviated  by  hearing  this  puranam  recited. 

Rbvabk. — It  has  more  than  once  met  my  (bservation  that  degrnding, 

and  depraving,  as  is  very  mmh  the  tendency  iu  all  Hindu  books,  those 

(»f  the  uUra-gaiva  kmd  are  peculiarly  so.    A  very  brief  indication  of  the 

contents  of  the  preceding  mimisoript  is  given  ;  a  full  translation  would 

illustrate  the  above  remark  ;  further  d^'tail  on   which  point  is  needless. 

The  book  is  complete;  and  very  recent  in  appearance  :  it  remains  quite 

vninjured.     It  is  stated  to  be  a  production  of  Vara-tunga  Rama  Pandi* 

yon;  to  be  understood  of  a  poetical  version,  in  Tamil,  ascribed,  or  de« 

dicited,  to  him.     From   that  poetical  version,  this  one  in  plain  prose, 

vas made  by  some  writer  unknown.    The  original  S-inscrit  is  said  to 

be  the  concluding  book,  or  portion,  of  the  Brahma-puraJiam, 

NoTi.— It  it  entered  in  Des.  Catal,  vol.  1.  p.  166.  art.  xi.  as  *'  a 
tnaslation  of  a  division  of  the  Skanda  Purana,"  The  like  definition 
of  two  Sanscrit  copies,  bearing  the  same  title  is  given  at  p.  51.  The 
^•nia  pvranam,  has  m[uch  referred  to  if,  generally,  which  is  of  doubt- 
ful origin. — I  would  not  determine ;  but  am  told  that  the  aforesaid 
^•S.is  part  of  the  Brahma'puranam ;  and  the  title  whieh  it  bears  with- 
in itself,  as  well  as  on  the  label,  certainly  implies  the  same. 

2.  Tirvpachur  Si* hala  puranam ,  legend  of  Tripassore,  No.  39^ 
Coontermark  43. 

This  is  a  legend  of  a  small  fane,  written  in  verse  of  the  Viruitam 
^Bd,  and  eonsisting  of  595  stanzas,  divided  into  seventeen  sections; 
*Mh  section  containing  a  tale  as  usual ;  but  not  of  any  consequence. 
TbetitnatioB  is  32  miles  W.  of  Madras.  The  outer- workmanship  of 
^shrine,  I  have  remarked  to  be  superior,  and  with  an  appearance 
<>f  some  antiquity.  There  are  also  remains  around  the  place,  at  some 
"^U  distance,  in  a  diflferent  style  of  architecture  from  any  thing  now 
^tomtry.  The  Ibrt  caused  this  place  to  become  of  consequence  in 
^nodem  wars,  and  convulnions,  of  the  peninsula. 

^W— Itie  brieijr  entered  in  Des.  Catal.  vol.  i.  p.  173.  art.  28. 
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S.    ^^ita  Finpa,  a  moral  poem,  No.  177— Coantermark  192. 

The  Fenpa  is  a  stansa  of  peculiar,  and  elegant,  ttnictare.  Out  of  one 
hundred  of  such  stanzas,  this  manuscript  contains  seventy  one. 
The  following  is  a  brief  indication  as  to  subject.  Those  who  are 
great  are  to  be  cultivated,  and  honoured;  by  doing  which  advanta- 
ges are  acquired:  the  ignoble  or  the  mean,  are  not  to  be  attend* 
ed  to,  as  nothing  can  be  obtained  from  them,  bnt  trifles,  or  degradation. 
Illustration ;  if  any  one  look  into  the  den  of  a  lion  he  will  get  the  ivory 
tusks  of  elephants ;  but  if  he  search  the  den  of  a  jackal,  he  will  only 
find  an  ass's  skin,  or  sheep's  bones.  Things  even  change  their  charae^ 
ter  according"  to  usage  ;  aa  an  osier-bamboo  may  be  woond  into  the 
structure  of  a  kingly  coronet ;  or,  if  left  to  grow  old,  may  become  a  rope 
dancer's,  or  mountebank's  pole. 

NoTB.— The  book  appears  a  little  old,  and  is  slightly  injured  by  in- 
aects ;  though  not  at  present  seriously. 
It  is  entered  in  Des.  Catal.  vol.  i.  p.  231  art.  61. 

4.    ^iti  r§tipa  (no  distinguishing  mark  or  number). 

This  is  another  copy  of  the  above  work,  on  very  ordinary  paIm«leaTei» 
withont  covers,  or  other  similar  mark  of  belonging  to  the  colleetion. 
It  has  a  deficiency  of  fourteen  stanzas,  and  by  its  assistance  the  chasm 
in  the  other  copy  may  be  partially,  though  not  wholly,  filled  op.  To 
edit  the  work  satisfactorily  a  third  copy  would  be  required. 

Nydna  tampantar  Pur&nam^  or  legend  of  Sampantar,  No.  44^Coim- 
termark  8S. 

This  production  seems  to  have  formed  part  of  a  larger  book.  The 
leaves  are  numbered  from  150  to  256,  and  a  single  leaf,  a  fragment, 
of  another  subject,  follows.  The  book  contains  1253  stansas,  on  the 
life  and  actions  of  Sampantar,  the  famous  champion  of  the  Saiv€u  against 
the  Bauddha9  at  Madura,  in  the  time  of  king  K4na  Pandiyan,  alter* 
wards  named  Sundara  Pandiyan.  The  story  has  appeared  in  my  ab» 
atmet  of  the  Madura  puranam  ;  and  also  in  various  preceding  papen  of 
these  reports.    It  is  needless  therefore  to  enter  on  it  again. 

The  manuscript  is  old ;  touched,  to  a  trifling  degree  by  insects,  and 
otherwise  injured  rather  more  seriously  by  the  breaking  of  a  few  leaves, 
by  reason  of  decay* 

NoTB.— It  is  entered  in  Des.  Catal.  vol.  i.  p.  203.  art.  \% 
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6.    NIH  Sdra  enuhava  iraitu,  a  moral  poem,  No.  179— Counter- 
194. 


Thif  if  a  poem  in  the  Cavyam  metrei  synonymous  with  h  ettmetert 
w  heroic,  measure.    The  general  subjects  are  the  following  :— 

1*  The  nature  of  mankind,  or  of  the  human  species;  describing  their 
qnaliUeSy  or  dispositions ;  and  the  way  in  which  they  ought  to  walk,  or 
to  conduct  themselves. 

2«  The  way  and  power  of  Tirtue :  time,  fitness  and  circumstances 
are  to  be  noted ;  and,  according  thereto  help  or  benefiuence,  to  be  es« 
tended  to  others. 

3.  The  nature  of  rectitude.  If  people  during  the  whole  of  their 
life  obsenre  perfect  rectitude  tbeir  beatification  will  be  assured. 

4.  The  nature  of  iniquity,  or  the  opposite  of  rectitude.  If  any  ona 
do  not  assist  others,  but  rather  do  them  harm ;  if  any  one  bear  false 
witness ;  if  any  one  swear  wisely  to  the  hurt  of  others,  such  courses 
ire  the  opposites  of  rectitude. 

5.  The  conduct  of  a  king.  If  a  king  do  not  molest  his  subjects,  but 
bold  an  equitable  sceptre,  such  a  one  will  attain  a  high  future  reward. 

&  The  way  of  rectitude.  A  king  must  know  the  four  modes  of 
"concord,  difision,  tribute,  war;"  and  by  means  of  them  conduct  the 
iSiirs  of  his  kingdom. 

7.  The  way  of  irregularity ;  some  reasons  are  given  to  shew  that 
I  kmg  ought  not  to  associate  with  the  bad,  nur  yet  to  molest  the  good : 
such  usociations,  and  such  molestation  being  contrary  to  equity* 

8L  Upright  and  moral  persons  should  zealously  cultivate  the  favour 
tfthe  one  true  God.  The  worship  of  images,  or  multifonn  gods,  is 
throughout  the  work  discouraged,  aad  more  or  less  distinctly  reproba« 
tei 

9.  The  human  body  constitutionally  or  physically  considered,  with 
Kference  to  its  healthy  state,  tendency  to  morbid  affections,  or  positive 
disease. 

Mote.— This  manuscript  is  complete,  and  of  recent  copying ;  slightly 
toucbed  by  worms  in  one  or  two  places ;  but  not  at  present  of  conse* 
^oeaee.  The  book  seems  to  me  rather  special,  and  as  I  conjecture  ia 
Ibe  pioduetioa  of  some  of  the  Jainae  of  olden  date.  There  are  several 
Nch  works  which  I  have  long  wished  to  see  well  edited.  In  any  such 
Nries,  this  poens  should  find  a  place. 

It  is  entered  in  Des.  Catal.  voL  I  p.  232.  art.  63. 
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7.  Arangeivara  Fenpa^  No.  182~Countermark  199. 

8.  Same  title,  No.  184— Countermark  200. 

9.  Ibid,  No.  185— Countermark  201. 

This  work  contains  a  series  of  illustrations  of  the  Curat  of  HmTAlla^ 
var.  The  plan  made  use  of  is  to  quote  a  sententious  maxim  from  tht 
Curat;  and  then  to  prove  its  accuracy,  by  an  example  taken  from 
ptber  works  of  reputation  :  the  illustration  is  usually  practical,  being 
of  the  nature  of  a  historical  or  biographical,  incident.  The  tendeocy 
of  such  a  plan  is  to  engraft  both  moral  remark,  or  precept,  and  practical 
illustration,  on  the  memory.  If  well  and  impartially  nianage4  «ttch  a 
model  might  be  followed  in  other  languages. 

No.  182  wants  22  leaves  at  the  beginning,  the  stanza,  with  their 
prose  explanation  are  in  regular  order  from  the  23d  stanza  to  the  56Uif 
but  the  remainder  is  wanting.  The  last  leaf  is  greatly  damaged  \  the 
others  in  good  preservation. 

No.  184  contains  75  stanzas,  complete  from  the  beginning,  an(l 
the  writing  is  then  discontinued ;  evidently  from  the  copyist  not  finifh- 
ing  his  work.  The  manuscript  is  of  recent  appearance  ;  but  h^  been 
a  little  injured  by  insects,  especially  at  the  beginning. 

No.  185  is  complete  from  the  beginning  down  to  the  58th8tania; 
the  rest  is  wanting,  owing  to  some  leaves  having  been  lost.  It  ia  oq* 
injured  by  insects. 

Note. — These  copies  are  entered  in  the  Des.  Catal.  vol.  1.  p.  245.  art 
^,  according  to  that  entery  there  should  be  two  other  copies.  These 
I  have  sought  for  through  the  collection,  without  finding  them. 

10.  Tiruvannamali'koil-kyfeyaff  account  of  the  fane  at  TrinomalleCy 
No.  224— Countermark  60. 

This  brief  manuscript,  in  the  former  portion,  is  merely  an  epitome  of 
several  sections  of  the  Sl*hala-puranam\  narrating  the  stories  in  a  very* 
compressed  form;  and  having  especial  reference  to  the  ammen»a\ktm9f 
which  commemoratea  the  victory  of  Dnrga  over  Maheshasura,  Further 
on,  there  is  an  account  of  the  circumstance  which  led  to  the  employ^ 
ment  of  alow  class  of  fishermen,  who  annually  ascend  the  hill  to  lighl 
the  large  colunin  of  combustible  matter,  prepared  as  a  komamf  or  offer* 
ing  by  fire.  They  wore  chosen  to  this  office,  from  their  great  ignonuice» 
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and  recklessnefis  of  character.    A  sort  of  trick  is  practised  in  the  light- 
ing the  said  colamn;  so  as  to  induce  people,  unacquainted  with  the 
secret,  to  consider  it  to  be  miraculous,  because  it  always  occurs  instanta- 
neoasly  at  the  very  moment  when  the  lamps  are  lighted  below,  effected  by 
contrivance  through  the  said  fishermeu,  and  by  signal.     It  is  added  after- 
wards  that  when  ViraSambhuva  rayer  ruled,  the  Chola  desam,  he  enlarg- 
ed the  fane  by  various  additions.  About  700  years  since  a  Falldla  king, 
said  to  have  ruled  over  the  Tuiuva  country,  came  hither,  and  felt  a  de- 
nre  to  live  at  the  place ;  but  as  its  sacredness  forbad  the  doing  so,  he 
built  a  town  at  some  distance,  and  resided  there.    A   vile  story  follows 
otSiva  appearing  under  the  form  of  an  old  Panddram,  and  acting  a  part 
very  unworthy  of  a  god;  but  the  story,  however  debasing  to  the  object 
of  their  worship  seems  very  pleasing  to  his  votaries,   as  it  is  found  in 
at  least  three  books  with  reference  to  different  kings,  or  chiefs  in  vari- 
ous places.     The  Falldla  king  afterwards  accomplished  great  conquests. 
The   Rayer    dynasty    subsequently    made    additions    to  this  shrine. 
The  Mahomedans,  when  they  acquired  power,  manifested  much  com- 
placency towards  this  shrine ;  and  gave  it  some  grants  and  immunities. 
The  manuscript  adds  that  the  Honourable  Company  follow  the   like 
method  of  proceeding. 

Nora. — ^This  document  is  complete.  It  is  somewhat  damaged  by 
insects;  but,  as  yet  not  seriously.  There  is  nothing  in  the  document 
of  eoDseqaence  ;  unless  a  complete  exposure  of  the  folly,  and  stupidi- 
ty, at  well  aa  criminality,  of  idolatry  be  so  considered.  Appended  is 
•opyof  an  inscription  taken  from  the  wall  of  a  building  erected  by 
Vtirmiya  Pandiyan,  It  is  dated  Sal.  Sac.  1283  (A.  D.  1361) ,  and  com- 
■Kmorates  the  gift  of  some  land  to  the  place  by  Cumara- Campanra* 
vdiyary  son  of  yira-Bukho'Campanra,  of  the  family  of  Harihara'rayer. 
(ThU  Campanra-udtyar  it  will  be  remembered  performed  an  office  of 
^oaequence  in  expelling  the  first  marauding  inroad  of  Mahomedans 
^  the  extreme  south.  This  inscription  therefore  is  of  some  interest). 
The  nmnitscript  is  in  good  preservation. 

I  do  not  find  it  entered  in  the  Pes.  Catalogue,  and  it  has  not  the  usual 
*^of  elasfification,  though  the  other  Nos.  are  not  wanting. 

1^  TiruvannamaUai-^uru-nama-iivayi  ky/eai,  or  account  of  Nava^ 
**^t  a  Brahman  of  Tiinomallee,  Mo.  248— Countermark.  101. 

Thii  a  production  of  the  class  of  writing  heretofore  more   than  once 
■^^erted  to,  in   which  prose  is  mingled  with  verse ;  the  former  being, 
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in  this  instance,  little  more  than  a  vehicle  for  the  latter.  Nmm 
eivayi  is  represeuted  as  uttering  a  long  train  of  venpatt  a  sort  of  hri 
sonnets,  if  I  may  so  render  the  term,  expressive  of  some  supposed  e: 
cellence  of  some  particular  portion  of  the  fane,  at  Trinomalee,  and  tl 
ammcHf  or  goddess,  pleased  with  the  strain,  uniformly  grants  e?ery  pa 
of  the  requests  which  are  made.  The  production  exhibits  the  puerili 
of  idolatry,  to  a  striking  degree.  The  intention,  however,  of  the  hot 
seems  to  be  to  magnify  the  said  Gurtc,  as  one  extraordinarily  favoured] 
the  local  numina  of  the  shrine. 

NoTB. — The  document  is  complete  in  twenty  palm-leaves,  which  a 
in  moderately  good  preservation;  though  a  little  touched  by  insect 
Two  leaves  are  appended,  containing  an  account  of  succession  by  her 
ditary  descent  of  a  Panddram^  of  the  said  fane  of  Trinomali .-  of  i 
imporlauce. 

The  M.S.  is  entered  in  the  Des.  Catal.  vol.  1.  p.  207.  art.  30. 

11.  Tanjavur  Cundiyur'Ievara  koil'tila-eatianankaif  OT  inscriptio 
on  stone  in  the  Saiva  fane  of  Candiyur,  in  the  kingdom  of  Tanjoret  N 
5 — Countermark  957i  written  within. 

'*  The  contents  are  thirty  two  inscriptions  copied  out  in  Can^ 
Tirupanturatti,  Coil  patti-lillutanam^  Caduvuzi,  Carunta  paitankudi* 

According  to  the  number  of  the  leaves,  there  are  95  palm*leav 
wanting;  though  the  number  of  inscriptions,  that  is  32,  is  complete 
answermg  to  the  above  title,  written  within  on  a  blank  leaf  in  a  differei 
hand-writting.  It  is  therefore  uncertain  whether  what  may  have  pi 
ceded  was  taken  away  or  lost ;  but  some  similar  books  in  the  collectic 
render  it  probable  that  this  is  one  section  of  a  continued  series. 

No.  41.  In  the  Salva  fane  at  Candeyur^  dated  17th  year  of  the  m 
of  Kd-raja'Cesava'Mafiaroja,  gift  to  a  fane  at  Satya^manyalam, 

No.  42.  Dated  in  the  lOthyear  of  Kopa'deva\  bat  the  other  won 
and  letters  are  so  evidently  incomplete,  and  disjointed,  that  the  insert] 
tion  could  not  have  been  legible  on  the  stone. 

No.  43.    Dated  in  the   1 1  th  year  of  K^raja  Keearif  the  name 
Tiru  Candeyur  is  legible  ;  nothing  else. 

No.  44.  Inscription  on  the  shrine  at  Tirupantirutti  oi  PuekpeLvam 
vara-nvami  ;  name  of  the  goddess  Saountira  nayak  ammen. 

Dated  Sal.  Sac.  1346,  in  Crodhi  year:  gift  by  Pijaya  rayen^  of  the  nw 
of  Harihara  rayer  of  a  certain  portion  from  the  revenue  arising  firo: 
sultivation. 
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Ko.  45.  Dated  in  Sal.  Sac.  1336,  Manmafa  year.  Gift  of  land  (o 
tbe  same  fane,  by  some  head-men,  apparently  three  in  number. 

No.  46.  Dated  in  the  10th  year  of  Koratadaipan  Chola  dever ;  but 
DO  intelligible  sense  can  be  made  out. 

No.  47.  Dated  in  the  30th  year  of  Kiri  Konda  Chola-dever ;  gift  of 
Ttrious  sundries  for  offerings  or  services  to  a  fane  ;  the  name  of  which 
cannot  be  made  out. 

No.  48.  Dated  in  the  20th  year  of  Kiri  Konda  Kopa-Kdsiya 
firam  dever  Cholan:  gift  of  land  to  maintain  a  constant  light  in  a  fene 
of  *  Adi'-chandewara, 

No.  49.  Dated  in  Sal.  Sac.  1454,  a  string  of  titles  without  any  proper 
name  ;  that  of  Varadapaiyar  of  Kruhnapuram  occurs,  but  this  is  per* 
haps  that  of  the  local  god  :  gift  of  a  tax  on  cows. 

Rem ABK. — The  foregoing  is  merely  a  specimen  of  the  contents.  They 
lire  lo  prevailingly  illegible,  from  deficiency  of  letters,  as  to  lead  to  the 
inference,  either  that  the  said  letters  were  defaced  on  the  stone,  or  else 
that  the  characters  were  not  understood.  Considerable  pains  were  taken 
with  this  book  ;  without  adequate  result.  The  oldest  inscriptions  ap- 
pear to  have  no  Saeai  year  stated ;  and  where  the  Sacai  year  is  mention* 
fd,tbe  date  is  comparatively  modern. 

The  M.S.  is  entered  in  Des.  Catal.  vol.  2.  p.  118.  art.  5. 

12.  Bonama  nayak  kaifeyaf,  account  of  a  Poligar,No.  200 — Countermark 
96. 

13.  Same  title.  „    221  „         86. 

The  first  of  these  documents  is  in  the  band-writing  of  Suhrahmanyan^ 
tod  tbe  other  in  the  hand- writing  of  Srinivasaiyan,  both  persons  being 
retainers  of  the  house  of  Bommanayak,  whose  chief  town  is  herein 
tensed  CatiiopaUu-vdra'pur,  The  subject,  and  incidents,  in  both 
dorameDts  are  very  nearly  the  same ;  being  an  account  of  the  lineage  of 
Bmrna-naymk,  It  does  not  date  higher  up  than  the  period  of  VisvanaCha 
MjfiA  of  Madura ;  among  whose  attendants  the  ance«»tor  of  this  race 
vuone.  As  the  Miidura  ruler  distrusted  the  people  of  the  south  he 
Ixiilt  a  greatly  enlarged  fort ;  and  one  of  the  bastions  was  committed 
to  tbe  care  of  the  said  ancestor;  on  whom  likewine  was  bestowed  an 
cttciiiiTe  fief  in  land,  in  the  neighbourhood  of  Sivagangai  and  Ramnad. 
The  lineage  is  given,  downwards  ;  without  the  mention  of  any  thing 
pirtieolar,  until  the  war  against  Tanjore,  and  the  capture  of  its  capital. 
Subsequently  the  mention  of  marriages,  and  petty  incidents,  occur,  rela- 
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(ire  to  other  chieftains,  and  especially  those  of  Ranmad.  One  of  this 
line  went  to  T^njore  in  the  time  of  Tuccojif  and  Sarboji,  Mabratta 
rulers  ;  and  ilisiinguished  himself,  much  to  their  satisfaction,  by  killing 
a  tiger  in  single  combat.  Afterwards  the  incidents  relate  to  the  strife, 
and  unsettled  state  of  things,  down  to  the  assumption  of  power  by  the 
Nabob  of  Arcot  The  writers  mention  the  existing  chiefs,  at  the  time 
when  the  documents  were  written ;  and  state  the  desire  then  felt  to 
obtain  the  patronage  of  the  Honourable  Company. 

Remark.— Both  documents  are  brief,  and  complete.  They  woul^ 
merit  to  be  consulted  in  any  particular  account  of  the  unsettled,  and 
disorderly  period  of  the  Madura  government,  posterior  to  the  contested 
succession  by  Minacshi,  and  Bangaru  Trimala  nayak.  This  house  of 
Bomma  nayak  subsequently  met  with  a  severe  fate,  after  giving  mnch 
trouble.  I  am  compelled  to  say  I  think  they  deseiTedit;  for  by  tra« 
ditionary  circumstauces,  handed  down  in  a  portion  of  my  family,  I 
know  them  to  have  been  among  the  woist  of  ihe  pdlilya  cdrer$  of  their 
day.  The  incident  connected  with  one  of  this  race  in  the  time  of  Tirw 
mala  nayak,  has  been  before  adverted  to,  in  the  abstract  of  the  Maduia 
Virapan  Awmdni  (see  4th  Report). 

Note  —One  of  these  copies  is  entered  in  the  Des.  Catal.  vol.  l.p.  206, 
art.  XXV. 

14.  Divakaranif  a  vocabulary.  No.  64 — Countermark  22U 

The  work  which  bears  this  title  is  a  common  and  well  known  voca* 
bulary  of  the  Tamil  language,  in  verse,  on  the  plan  of  the  j4mra  coshu, 
and  Sigandu  ;  though  not  so  full.  It  is  ascribed  io  Chendal  Divdkaran^ 
a  follower  of  Subrahmanya, 

Of  the  twelve  parts  of  which  this  work,  when  complete,  conRista, 
there  is  in  this  manuscript  only  about  two-thirds  of  the  first  part,  on 
the  names  of  the  gods.  As  regards  preservation,  the  fragment  is  un* 
injured. 

This  manuscript  is  entered  in  Des.  Catal.  vol.  1.  p.  252,  art.  7.  Ano- 
ther palm-leaf  copy  is  mentioned  ;  not  atpresent  in  the  collection, 

15.  Stotta  agavel ;  hymnology,  No.  195 — Countermark  178. 

A  few  leaves  without  order,  or  connexion,  and  so  greatly  damaged 
by  insects,  and  other  causes,  as  to  be  no  longer  coherently  legible.  Aw 
far  as  any  subjects  can  be  made  out,  the  contents  agree  with  the  title. 
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Indieatiog  a  poem  of  the  easiest  kind  of  metre,  in  praise  of  Tatious  so 
called  deities. 
It  is  entered  in  Des.  Catal.  vol.  1.  p.  227f  art.  49. 


h.  Manascript  books. 

Manuscript  book,   No.  22.— Countermark  228. 

DivakaraMj  a  Tamil  dictionary. 

Ad  incomplete  palm-leaf  copy  is  noticed  in  the  preceding  portion 
of  this  report.  The  present  copy  is  complete,  in  twelve  parts,  it  is 
written  on  strong  Europe  paper,  with  good  ink,  and  is  in  perfect  pre- 
Knration. 

Masuscript  book,  No.  10.— Countermark  67,  Calingatu  Parani,  a 
poem  on  the  conquest  of  Calinga, 

This  is  a  complete  copy  of  the  above  mentioned  poem ;  respecting 
which  a  notice  from  a  palm-leaf  M.  S.  was  given  in  my  fifth  report. 
In  this  book  the  seven  first  sections  are  found,  as  therein  stated ;  but 
the  fallowing  portion  is  numbered  on,  as  to  verses,  without  break  or 
^imion  into  sections,  to  the  end  ;  comprising  in  this  last  portion, 
tliree  hundred  and  thirty  stanzas,  or  nearly  as  much  as  the  entire  amount 
of  the  preceding  seven  sections.  The  palm-leaf  copy  appears  to  be 
the  best  one  of  the  two. 

KoTE.— This  book  is  in  good  order,  the  ink  only  a  little  pale  ;  but 
it  needs  no  further  attention.  It  is  entered  in  Des.  Catal.  vol.  1.  p. 
196,  art.  5,  with  regard  to  which  entry  it  may  be  observed,  that  the 
leading  fact  of  a  CAo^a  comjuest  of  part  of  Teling  ma  is  beyond  ques- 
tion historical ;  all  the  village  records  of  the  country  containing  refer- 
ences to  it,  in  «  way  necessarily  implying  a  foundation  in  fact. 

Manuscript  book,  No.  22.— Countermark  776, 

Siitidn  1.    Account  of  Chitambaram, 

The  paper  has,  in  Telugn,  the  title  of  Chitambara  mahatmya ;  and 
it  foQn(j  to  be  another  copy  of  that  portion  of  the  contents  of  M.S. 
^^'^f  No.  1.  inclnded  under  the  title  of  the  local  mahatmya  or  legend. 
"  *<i?erts  to  seTeral  riskis,  and  to  various  matters  relative  to  appear- 
^"^  of  Siva,  needless  to  be  farther  particularized ;  seeing  that  tlie 
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legend  receifed  full  and  particular  attention.in  the  abstract  of  themlxnre* 
mentioned  book  in  my  third  report. 

Section  3.    Tales  of  the  fonr  ministers  of  the  king  of  AleteHpuH. 

A  sufficient  notice  of  these  tales  before  occurred  in  my  foarth  fepoify 
from  a  palm-leaf  manuscript. 

Seciicn  3.    Siva  mata-etatrat  or  the  book  of  the  Saiva  sect* 

Details  of  places  where  there  are  Saiva  fanes,  and  mention  of  hiero* 
phantSi  and  ascetics.  The  peculiarities  of  the  Saivat  are  stated;  as 
also  the  four  distinctions  under  irliich  they  rank  all  votaries  ;  together 
with  notice  of  the  riteSf  both  simple  and  symbolical,  which  they  are 
accustomed  to  perform,  with  regard  tu  their  emblematical  figures,  or 
images.  A  li;it  is  added  of  books,  specially  appertaining  to  the  aysten 
of  the  Saivae. 

Rbmabk. — This  book,  as  to  binding  and  paper,  is  in  good  presenra* 
tion.  The  ink  only  is  in  some  pldces  faded.  The  latter  part,  so  far  ai 
relates  to  the  Sniva  worship,  is  the  only  portion  that  could  be  consi- 
dered of  the  slightest  consequence. 

Manuscript  book.  No.  20.— Countermark  260. 

Cappal  eastram^  or  HTt  of  navigation. 

This  book  contains  three  subjects— the  Cappal-tdstram  }  the  5ft|ps- 
tasl^'asi ;  the  paneha  paethi-tuetram :  astrology  predominates  in  the 
two  former, 

1.  The  Cappal-^difram,  There  are  some  directions  concerning  the 
mode  of  building  ships,  and  the  proper  time  of  doing  so.  The  suitable 
times  for  sailing  are  stated ;  the  observation  of  the  stars  and  lunar 
mansions  is  enforced  ^ith  reference  to  every  thing  ;  even  to  the 
dropping  of  an  anchor,  which  must  be  only  as  the  stars  ordain  ;  and  so 
for  the  remainder. 

2.  The  Silpi'sastram,  Directions  for  laying  the  foundationa  of 
houses,  and  other  buildings,  and  raising  the  superstructure.  Astrology 
is  mingled  up  ^ith  the  other  matters  ;  and  in  this  art  is  evidently  of 
commanding  influence. 

3.  The  Paiicha-paeMhi-eastram,  This  is  a  most  fanciful  system* 
Five  different  species  of  birds  arc  arbitrarily  nominated,  and  ce^ 
tain  actions,  such  as  sleeping,  walking,  &c.  ascribed  to  them.  Partienlar 
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divisions  of  the  day  and  night  are  attributed  to  them ;  and  as  these 
follow  in  ▼arious  alternation,  so  diflferent  actions  of  the  birds  correspond 
frith  different  periods  of  the  day  and  night.  Some  of  these  actions  are 
fortunate ;  some  the  reverse :  consequently  it  requires  both  labour  and 
skill  to  discover  what  bird  rules  the  hour,  and  whether  the  action  of  the 
bird  at  the  time  is  propitious,  or  adverse.  If  adverse,  nothing  must  be 
done  jasft  then.  This  artificial  system,  I  have  understood,  is  not  gene* 
rally  rc^ceived.  One  more  preposterous  it  would  be  difficult  to  ima- 
gine. This  last  part  is  incomplete. 

RiMABK. — The  book  is  generally  in  good  preservation,  the  ink  a  little 
pale,  but  at  present  nothing  further  is  requisite  than  moderate  care. 

Manoscript  book,  No.  14. — Conntermark  155* 
Section  !• — Paramart*ha  Guru, 

k  sarcastic  series  of  tales  by  Beeehi,  levelled  at  heaihtn  frvrue  ;  and 
mtended,  at  the  same  time,  to  assist  in  learning  familiar  phrases  in  the 
Tamil  language.  It  was  translated  by  Mr.  Babington.  The  above  copy 
u  complete* 

Section  2. — Agaetya  varaldtu. 

An  extract  from  the  Cdei  Cdndam  of  the  Scanda  puranam  ;  hereto* 
fore  given  in  an  abstract  of  that  book.    Vide  5th  Report* 

Sceiion  3,^'Jati'ffatlamai, 

A  tract  on  difTerenees  of  caste,  written  by  Feda  Nayok^  a  Christian 
is  Colonel  Mackenzie's  employ. 

^f ton  i.'-Jdti  beda  nut. 

The  poem  of  Ulaga  nd^ka,  heretofore  noted  (vide  4th  report).  The 
Inject  is,  the  differences,  and  distinctions,  of  castes,  or  tribes* 

RisAiK. — ^The  contents  of  this  book  are  in  very  good  preservation 
^different  sections  are  entered,  under  distinct  heads,  in  the  Descrip-* 
^^  Cstalogae* 
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B.-TELUGU. 


a.  Palm-leaf  manuscriptfi. 

1.  Fira  bhadra  vij€i^am,  or  the  triumph  of  Vivahhadr^  No,  6^,— ' 
Countermark  321. 

2.  Another  copy,  No.  70. — Conntermark  467. 

Both  of  these  maouscripts  are  complele  copies  of  a  poem  in  the  Padya" 
cdvyam  measure,  relative  to  the  (le«truction  of  Daesha,**  sacrifiee  by 
Vira  Bhadra,  produced  by  the  anger  of  Siva  in  consequence  of  the 
death  of  his  wife.  The  narrative  was  heretofore  given  in  the  abttmct 
of  a  part  of  the  contents  of  the  Rhagavatam^  rendering  enlargement 
needless  ;  indeed  the  story  is  popularly  well  known.  This  work  is  the 
production  of  Bommana-pota  raja,  or  more  briefly  PotaiyOy  an  author 
of  considerable  eminence.  Both  copies  are  in  good  preservation.  The 
manuscript  No.  70,  has  the  appearance  of  being  the  oldest  of  the  two. 

Note. — One  copy  is  entered  in  Des.  Catal.  voL  1.  p.  348.  art,  68, 

3.  Ramabht/udaya,  or  the  fortunes  of  Rama,  No.  98. — Countermark 
292. 

This  poem  in  the  Padya-cavyam,  is  by  Ramabhadra  eavi  who,  by  one 
account,  is  said  to  have  flourished  in  the  reign  of  Crishnm  rayer.  This 
poem  was  his  principal  work.  It  contains  an  abstract  of  the  general 
subject  of  the  Rdmayana,  The  lamentation  of  Rama  on  the  loss  of  SS/a 
is,  by  some,  considered  to  excel  in  pathos.  This  copy  is  exceedingly 
imperfect;  many  palm-leaves  being  wanting.  What  remains  is  in  good 
preservation. 

Note.— it  is  entered  in  the  Des.  Catal.  vol.  I.  p.  334.  art.  46;  and  is 
stated  to  be  "  by  Ramabhadra-kavi  of  Uttanutta,  dedicated  to  Nruinha 
raja  of  Gobur."  I  do  not  know  thj.t  there  is  any  real  discrepancy  be- 
tween the  two  accounts  as  to  the  author. 

4.  Sri  Caiahattri-mahatyamuy  the  legend 'of   Calahaslri,  H^o.  76, 

Countermark  22. 

m 

It  is  otherwise  named  Vadava  rayacharitra.  The  contents  are  of 
the  usual  character,  in  such  legends.  Siva  is  said  to  have  assumed 
the  form  of  a  Jangama  ascetic,  and  to  have  related  to  a  king  of  the  Fa* 
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eiava  race,  the  origin  of  the  image  at  this  place ;  and  the  excellence 
of  the  thrine,  as  illustrated  by  various  tales  of  devotees  of  Siva,  who  in 
consequence  obtained  union  with  his  form,  or  beatification. 

The  book  consists  of  a  larger  manuscript  in  the  Pddya'Cdvyam,  con- 
taining the  legend  which  is  complete  ;  and  of  a  smaller  book  contain- 
ing a  brief  abstract  in  Telugu  prose;  being  a  summary  of  the  contents 
of  the  poem.    The  whole  is  in  good  preservation. 

NoTK. — ^The  M.S.  is  entered  in  the  Des.  Catal.  vol.  1,  p.  277  art.  20. 

5.     Vatu-elmritra,  or  tale  of  Vam,  No.  31. — Countermark  459. 

This  is  a  mere  fragment  of  an  elaborate  and  celebrated  work,  compois- 
ed  by  Bhatta  Murti;   one  of  the  eight  celebrated  poets  at  Vijayana" 
garum.     It  is  in  the  Padya'cdvyam ;  and  is  said  to  have  been  much  ad- 
mired, and  made  a  model  by  later  poets.     It  was  written  after  the  cap- 
ture of  Vijayanagarum,  and  under  the  patronage  of  Timma  raja  of  Pen" 
nacouda,  son  of  the  ill-fated  Rama  raja,  last  of  the  Vijayanagarum  dy- 
nasty, and  elder  brother  of  the  two  rulers  at  Chandra  giri  and  Seringa- 
patam*     It  should  contain  six  asvasas,  or  sections  ;    the  genealogy  of 
Timma  raja  being  given  at  the  commencement.    The  subject   of  the 
poem  is  a  love-tale  relative  to  f^asa,  a  king's  son,  and  his  marriage  with 
OiW-caj^aca,  a  mountain  nymph,  with  the  usual  filling  in  of  description, 
and  metaphor. 

At  the  beginning  three  leaves  are  broken  in  two,  and  the  halves  are 
loftt,  the  9th,  10th  and  14th  leaves  are  in  the  same  condition.  For  the 
rest  the  first  section  is  right.  There  is  only  about  a  quarter  of  the  second 
lection,  and  the  entire  remainder  is  wanting.  The  loss  is  not  very  ma- 
terial, as  the  poem  is  not  scarce ;  but  the  passing  off,  this  and  many 
other  fragments,  on  Colonel  Mackenzie,  as  if  complete  manuscripts,  cer- 
tuinly  was  a  grave  fault,  on  which  it  is  superfluous  to  enlarge. 

KoTB. — The  book  is  entered  in  Des.  Catal.  vol.  I.  p.  341.  art.  62,  but 
without  any  note  of  deficiency ;  which  moreover  is  not  usually  given  in 
the  Catalogue  ;  from  the  compiler  of  which,  the  deficiencies  in  MSS. 
seem  to  have  been  concealed. 

6.  Betta'Af at  am,  or  system  of  Retta,  No.  108. — Countermark  493. 

7.  Same  title, No.  109.— Countermark  495.  • 

8.  Ibid, No.  110.— Countermark  494. 

One  half  of  the  first  of  these  manuscripts  consists  of  a  fragment  (of 
iboat  50,  palm  'leaves)  of  the  tale  of  Svarochita-manu,  by  Allatani 
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Peddana,  the  famous  Telugn  poet  (see  the  notice  of  that  coinpoeition» 
5tb  Report  B.  Telugu,  No.  12).  This  fragroept  it  old  j  has  one  or  two 
leaves  broken;  and  insects  bad  begun  to  glue  the  leaves,  preparatory  to 
their  work  of  destruction ;  but  have  been  interrupted.  It  may  be  set 
aside  previous  to  adverting  to  the  other  contents. 

The  Reita-matam  properly  consists  of  sii  sections,  of  which  No.  106, 
contains  Ave  complete.  It  is  old,  two  or  three  leaves  are  broken ;  others 
glued  by  insects ;  and  a  work  of  destruction  was  begun ;  tboogfa  not 
carried  on  to  any  material  extent.  No.  109  has  two  leaves  prefixed, 
eontaining  praises  of  Fithnu,  as  Rdma\  and  there  are  five  sections  of 
the /ts/fa-ma/am  complete,  with  a  few  leaves  of  the  sixth,  bat  there* 
maining  portion  of  that  section  is  deficient.  It  is  a  comparatively  recently 
written  book  :  notwithstanding  which,  it  has  a  leaf  or  two,  broken, 
and  others  slightly  punctured  by  insects.  No.  110  is  a  small  portable 
pocket  sized  book,  containing  selections  from  the  astrological  portions 
of  the  work,  concerning  eclipses,  and  the  influences  of  *' the  nine  pla* 
nets."  It  seems  to  have  been  copied  out  only  a  few  years  since ;  and 
is  in  perfect  preservation. 

The  introduction  to  the  Retta^mtUamy  contains  some  enlogy  of  VmweAa* 
rayen,  being  the  ruler  of  Chandra'g\ri\  and  younger  brother  of  Timma* 
rajUf  of  Pennaeonda,  Ayalu^Bhasnara^  being  present  in  his  court,  was 
asked  to  narrate  some  poem,  with  which  request  he  complied,  by  trans* 
lating,  from  the  Hala  Canada  language,  the  work  of  one  named  RatUi  : 
the  leading  topics  of  this  translation  are, 

1.  On  the  causes  inducing  the  production  of  rain. 

2.  On  discriminating  the  value  of  produce  from  the  earth. 

S.    On  divination,  by  signs,  tokens,  &c.  on  the  Hindu  system. 

4.  On  augury,  or  divination  by  birds. 

5.  Concerning  Dhutatf  messengers,  ^miliar  spirits,  or  demons,  sap* 
posed  to  reside,  like  hamadryads,  in  trees;  sometimes  in  fanes,  old 
houses,  cross-roads,  &c;  and  considered  to  have  the  power  of  speech, 
sometimes  with  visible  appearance,  sometimes  without,  and  indicating 
good  or  evil  to  the  human  beings  addressed.  The  agency  of  this  class 
ef  supernatural  machinery  is  frequently  adverted  to,  in  Hindu  books. 

6.  Portents,  or  indication  of  clouds,  as  to  rain. 

7.  Indication  of  rain  by  an  aerial  sound,  preceding  its  fall   (an  ob- 
servable phenomenon  in  heavy  tropical  rams). 

8.  Om  the  qualities,  or  excellencies,  cf  learning. 

9.  On  the  rainbow,  or  fabled  bow  of  Indra, 

10.  On  I  unar  haloes,  as  an  indication  of  rain. 

1 1.  On  the  rising  of  the  sun,  and  consequent  efiect  on  the  wind. 
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1%  On  the  origiD,  birthy  or  generation,  of  the  human  species. 
19.  Oo  the  pooriog  ont,  or  oblation,  of  water,  in  ritual  derotion* 
14*  On  the  eiTectSy  or  influencestf  of  eclipses. 

15.  On  sadden,  or  unforeseen,  events ;  especially  sudden  deaths. 

16.  On  unpropitions  events,  or  evil  results,  of  planetary  influence. 
17-  The  nature  of  opposition  of  planet",  and  results. 

18.  The  propitious  result  of  favour  from  a  spiritual  preceptor. 

19.  The  influences,  or  powers  of  different  years  uf  the  Hindu  cycle. 
220.  On  good  and  bad  days;  or  those  propitioufi,  or  unpropitions. 
These  varied  contents  are  distributed  among  the  several  sections ;  not 

regularly*  hot  according  to  the  extent  or  quantity :  for  example,  ooa 
complete  section  is  occupied  with  the  subject  of  rain,  while  other  see* 
tioDs  contain  several  subjects. 

Remsbk. — Observations  which  1  have  elsewhere  made  as  to  Hindu 
Utrology,  apply  I  conceive,  to  this  book,  as  well  as  to  others  at  different 
tines  noted. 

The  three  copies  are  entered  in  Des.  Catal.  vol.  i.  p.  356,  article  1. 

9.  Amukta^maUf  a  poem,  No.  25. — Coun  termark  340. 

10.  /Another  copy, No.  26. --Countermark  341. 

11.  Amukta^mdlu  vifde*hy6nam,  No.  27.->Countermark  342. 

The  two  first  manuscripts  are  copies  of  a  very  difficult  poem 
^y  JUoiani  P§ddanat  which  whs  written  in  the  padya  eavyam  me* 
^e,  snd  so  abstruse  that  some  say  lie  himself  wrote  the  prose 
explanation  contained  in  No.  27,  in  order  to  render  his  poetry 
intelligible,  even  to  other  poets.  In  the  early  portion  there  is  a  re- 
fercsee  to  mythology  of  the  Faiihnava  V'md,  and  to /laiiratiica/ history. 
'Planar  race  is  given,  and  by  the  medium  of  the  Tutuva  country  the 
"Bt  of  Nuranmka  rayer,  and  Cruhna  rayer  is  panegyrical ly  narrated. 
Mistier  was  the  poet's  p-itron,  and  has  herein  an  epithet  given  liim,a8 
"eiogthe  Vita  Bkadra,  who  conquered  the  fort  of  CoacfiotVi;  also  giving 
^neeredit  of  the  work  to  him,  by  inserting  his  name  as  the  author.  It 
^  Iben  observed  that  the  special  object  of  the  work  is  to  narrate  an 
•"Wont  of  the  ascendancy  of  the  Vaishnava  system  at  Sri-viU  puitur^ 
"■  ti»e  ancient  Pandiya,  country.  A  Pandiyan  king  of  early  times,  being 
^barrassed  on  the  subject  of  religious  difierence«<,  assembled  votaries, 
"^  of  whom  told  him  he  ought  to  worship  Siva^  some  said  Brahma^ 
*^iaid  J^,  some  said  Fayu :  and  so  on.    Thereupon  FUhnwSid* 
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dhar,  a  Brahman  of  Sri-^ili  puUur  publicly  disputed  in  ihe  king's  pre- 
sence, with  the  votaries  of  other  systems;  confuted  them  ;  cf^rried  off 
the  prize  which  the  king  had  appointed  as  the  reward  of  the  suoce^afoi 
disputant ;  and  converted  tlie  king  to  the  Fa'ishnava  faith:  who  conse- 
quently built  shrines  and  fanes,  especially  at  Sri-vUi  puttur.  At  a  later 
period  one  named  Yamandeharyarf  of  the  same  place,  in  like  manner 
overcame  in  a  polemical  discussion,  and  by  the  Pdndiya  king  of  the 
day  was  rewarded  very  munificently.  The  work  then  adverts  to  the 
history  of  Crishna,  with  a  profusion  of  poetical  ornament,  concerning 
t-he  Gopis ;  and  expatiates  on  the  excellence  of  his  shrine  at  Vilipuitur, 
A  remarkable  story  occurs:  a  rdc$hasa  (or  savage)  having  caught  hddiit 
or  female  slave  of  the  fane,  purposed  to  kill,  and  eat  her  (another  trace 
of  cannibalism  in  the  South  of  India),  to  which  the  ddti  made  up  her 
mind ;  but  begged  permission  first  to  relate  some  stories.  She  drew  on 
her  knowledge  in  order  to  narrate  the  Hindu  account  of  the  origin  of 
the  world,  mythology,  and  the  like;  with  such  marked  effect,  that  the 
barbarian  renounced  his  anthropophagy;  became  a  convert  to  the 
Faishnava  system,  and  had  his  •*  vile  body*'  transformed  into  one 
resplendent  with  lustre.  Subsequently  the  incarnation  of  Homanuj^ 
is  stated ;  together  with  his  victories,  as  a  champion  of  the  ultra  Faiik' 
nava  system. 

Note. — The  manuscript  No.  25  is  rather  old;  the  palm-leaf  No,  13 
is  broken  in  two,  and  one  half  lost :  for  the  rest  the  copy  is  complete, 
and  without  damage.  No.  26  is  somewhat  older  in  appearance  than  the 
other.  The  42d  leaf  is  broken  in  two,  but  neither  half  lost.  The  last 
two  leaves  are  slightly  touched  by  insects.  The  copy  is  in  all  other 
respects  complete,  and  without  injury. 

The  manuscript  No.  27  has  four  blank  leaves  wanting,  in  the  fifth 
section  ;  forming  a  chasm  in  the  subject :  the  remainder  is  complete* 

The  book  is  of  recent  appearance,  slightly  touched  by  insects  in  a 
few  places ;  but,  on  the  whole,  in  good  order,  and  preservation. 

The  three  copies  are  entered  in  the  Des.  Catal.  vol.  1.  p.  318. arts'.  3  &4. 

12.  Crishna  Arjuna  Samvadami  or  the  discussion  between  Crisknm 
and  Arjuna^  No.  19.— Countermark  279. 

A  Gandharbha  offended  Cri<&na,then  ruling  in  Du^oraco,  whose  court 
is  described.  Crishna  being  angry,  and  threatening  the  chorister's  life, 
it  mounted  a  flower,  as  a  vehicle,  and  speeded  to  Arjuna  for  protection* 
Arjuna  granted  the  boon.  Critthna  sent  messages,  demanding  the  ret- 
toration  of  his  servant,  which  Arjuna  pertinaciously  refused.     The  eott- 
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•eqaoiee  w«8  entire  disegreemeot ;  and  preparations  for  war.  All  how* 
ever  ended  peaceably  {  and  on  a  good  understanding  being  restored,  the 
Candharbkd  was  allowed  to  proceed  at  pleasure,  its  life  being  spared. 

Mots. — The  M,S.  is  old  {  a  little  injured  at  the  outward  edges  i  but 
oot  otherwise^  and  it  is  complete.    It  is  written  in  the  Canarese  cbarao* 
ler;  bnt  the  language  is  Telugu,  in  the  Pudya  edvytan  .metre.    The 
copy  had  the  appearance  of  having  been  made  by  a  person  unaccustom* 
ed  to  Canarese  writing. 
The  work  seems  to  be  a  mere  play  of  the  imagination* 
It  is  entered  in  the  Des.  Catal.  vol.  1.  p.  270.  arU  II. 

13.    Punduranga  mahatmya^  No.  39. — Countermark  287. 
U.  Same  title,  „    40  ,,         288. 

1  his  is  a  local  legend  of  a  fone,  composed  in  the  Padaya  edvyam 
nietre,  by  Hama  Crishna-eatfif  in  the  reign  of  Sri-rang ha-r^yalUf 
whose  genealogy,  as  patron  of  the  poet,  is  given.  The  puratuim  waa 
declared  by  Fyiisa ;  by  him  communicated  to  Suta-rishi,  who  delivered 
il  to  Sacunaca'riski.    It  is  divided  into  5  sections. 

The  excellency  of  Cdsi.  The  Brahman $,  and  other  sages,  Its  build* 
togt,  people,  and  a  variety  of  matters,  descriptive  of  its  splendour,  and 
soperiority. 

2.  Account  of  Pandurangatn^  narrated  by  5to«,  to  Parvatu  In  very 
ttrly  times  Pundarica,  for  bis  exemplary  virtues,  was  favoured  with  a 
visible  appearance  of  Vuhnu,  as   Criihna ;    and  obtained   from  him 

special  immunities,  and  privileges,  for  this  shrine.    Some  details  are 

given,  respecting  the  different  iirVkai,  or  sacred  pools,   for  bathiug  at 

thii  place. 
3.  Concerning  Calinga'patnam,    Account  of  a  Brahman  of  Cdlinga^ 

vboie  manners  and  conduct  were  extremely  bad ;   but  who  afterwards, 

I7  worshipping,  and  bathing,  at  this  place,  became  entirely  altered, 

>od  finally  obtained  beatification. 
4<  Concerning  the  Pundarica  tirCha.    The  value  of  this  particular 

pool,  named  after  the  founder  of  the  shrine,  and  the  efficacy  of  bathing 

tberein,  are  illustrated  by  a  variety  of  legendary  anecdotes,  or  narratives, 

^  the  usual  strain. 
3*  Narmted  by  Samlm'murlit  or  Siva  to  Ndreda.    This  section  re* 

^1  chiefly  to  Crishna  and  Rucmeni,  and  its  being  put  into  the  mouth 

^  Sita,  is  apparently  designed  to  magnify  the  worship  and  sect  of 

(Mnof  to  the  depreciation  of  the  rival  system. 
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It  is  entered  in  Des.  Catal.  vol.  1.  p.  3S4,  art.  4G. 
Manuscript  book.  No.  6. — Countermark  899. 

Section  1.  Journal  oi  NitaltL-narayanf  from  February  I816»  to  Mar 
18 19,  in  TraTancore. 

This  journal  consists  merely  of  tabular  memoranda  of  towns  and  f 
lages,  or  observable  places  passed ;  and  is  a  sort  of  itinerary  addressed 
the  writer's  own  recoUectioni  without  having  been  drawn  out  into 
fully  written  report.  This  state  of  the  document  may  perhaps  be  i 
counted  for,  by  reason  of  his  employer  being  called  away  to  Calcutta 
1819.  I  have  usually  passed  by  such  reports.  This  one  is  of  h 
worth  than  nsnal.  It  is  written  on  China  paper,  which  is  uninjun 
and  the  ink  will  long  continue  legible. 

Section  2.  Account  of  ceremonial  purifications,  and  other  customs 
the  Smarta  Brabmans  of  Kerala  desam. 

This  small  and  brief  document,  written  on  China  paper  in  Teln 
characters,  is  in  the  Sanscrit  language;  and  will  be  adverted  to,  in  1 
proper  place. 

Section  3.    Account  of  Sancardchar^Of  and  the  Namburi  Brahma 

According  to  this  document  Sancardcharya  was  the  illicit  son  o 
widow ;  bom  by  reason  of  vows,  made  in  jest,  before  a  Saiva  embh 
On  his  birth,  his  mother  was  excluded  from  her  tribe,  by  the  Aankb 
Brabmans.  The  child  made  great  progress  in  learuing ;  and,  travell 
to  Conjeveram,  there  formed  a  shrine ;  fiom  doing  which  he  is  hei 
•aid  to  have  derived  his  name.  At  a  later  period  he  laid  down  64  ru 
for  observance  in  the  Malayalam  country.  Some  rules  were  also  p; 
cribed  by  Paratu  Kama.  Copies  of  these  rules,  in  their  substance, 
given;  tbev  relate  to  many  matters  of  daily  intercourse,  in  life;  an< 
various  ceremonial  observances. 

This  document  is  written  on  China  paper,  but  not  injured;  and 
ink  will  long  continue  legible.  There  are  a  few  copies  of  short  inac 
tions  in  Sanscrit  elocae,  not  of  great  importance,  but  to  be  noted  in  i 
ther  place. 

Manuscript  book.  No.  3.— Countermark  693. 

The  contents  of  the  three  first  sections  of  this  book,  relate  to  ei 
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DiQOff  details,  respecting  sixteen  Tillages;  'the  whole  occupying 
oolj  a  few  octavo  pages,  and  containing  lists  of  villages,  and  ma|tters 
therewith  connected,  of  no  consequence. 

Section  4,lbeing  stated  in  the  index  to  contain  an  account  of  Budam^ 
a  rained  city,  attracted  more  special  attention.  On  examination,  it 
appears  that  the  Jainae  held  an  ascendancy,  and  built  this  to^rn,  in  the 
Repmili  district.  But  discussions  arose  between  them  and  the  Brah- 
mans,  which  led  to  the  persecution  and  punishment  of  the  Bauddhaa 
(which  last  term  is  also  used).  The  town  ivhich  they  once  inhabitedi  be- 
coming depopulated,  went  to  decay,  and  finally  to  ruin  ;  and  the  ruins 
lie  stated  to  be  extensive  ;  while,  according  to  common  report,  amidst 
the  ruins  there  are  buried  images,  and  other  remains,  of  the  Bauddha, 

•ad  Jainm^  system  of  ritual  worship. 

Section  5.  Relates  to  a  village  called  Buda'palli ;  deriving  its  name 
also  from  a  Banddhitt  founder ;  but  concerning  which  there  is  nothing 
particular,  claiming  special  notice. 

The  remaining  four  sections  are  occupied  with  very  brief  accounts  of 
tventy-two  villages,  and  one  agraharamf  so  minute  and  unimportant  as 
to  claim  no  further  attention. 

Rrmarx. — The  book  is  only  an  octavo,  firmly  bound ;  the  ink  good  ; 
the  country  paper  in  some  places  is  a  little  damaged  by  worms;  but 
^Itbat  is  required  to  its  effective  preservation,  is  the  being  occasionally 
opened,  and  exposed  to  the  air:  the  neglect  of  which  precaution  has 
pveo  occasion  to  much  of  the  damage  sustained  by  the  collection. 

Manuscript  book.  No.  42.— Countermark  796. 

The  Stkata  mahatmya  of  Tirukola-kudt  fane,  in  the  Siva-gangai 
Strict 

This  paper,  not  noted  in  the  table  of  contents,  has  been  pasted  into 
^shook,  and  it  contained  on  three  pages  of  country  paper. 

At  the  request  of  ^^a#/ya  and  Pu!ait*hga,  Siva  usually  resident  on 
^•flaa^iri  (or  Cailaea),  came  hither,  and  taught  instructions  conforma- 
ble to  the  Saiva  system  ;  while  seven  eactie  also  became  resident  there, 
whence  the  fane  is  sometimes  called  by  the  name  ofSiva,  sometimes  by 
Ihitof  the  ioctis  aforesaid.  The  legend  is  of  no  other  use,  than  to  add 
ID  item  of  evidence  to  the  first  planting  of  the  Saiva  system  in  the  ex- 
^eiottth. 
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The  remaiDing  contents  of  the  book  are  found  to  contain  an  account 
of  the  supercession  of  the  old  Pandiyan  kingdom,  in  the  time  of  Chan* 
dra  Sec^hara,  by  the  northern  dynasty,  of  which  VisvaudVha  Nayak^  wai 
the  first;  and  coming,  with  considerable  fulnesN  of  detail,  down  to  the 
end  of  the  reign  of  Tirumala  Nayak.  From  this  last  mentioned  cireum* 
stance ;  and  from  internal  evidence,  of  style  and  manner,  1  perceive  the 
document  to  be  a  first  part  of  the  narrative,  of  which  a  second  part,  aiid 
verbose  continuation,  down  to  the  entire  cessation  of  the  dynast^i  is 
contained  in  MS.  book,  No.  31 — Countermark  785,  and  noticed  in  my 
first  report  (B.  Telugu).  A  translation  of  this  latter  was  published 
by  me  among  annotations  in  the  2d  vol.  Or.  Hist.  MSS.  I  did  not  at 
the  time  know  why  the  account  therein  commenced  with  the  son  of 
Tirumala  Nayak  ;  but  the  present  document,  now  met  with,  explains 
the  reason.  The  two  parts  being  taken  together  constitute  a  complete 
history  of  the  northern  Madura  dynasty;  fuller  in  details  than  any 
other  one,  I  have  yet  seen.  This  part  ought  also  to  be  translated.  This 
first  portion  is  in  much  better  presen'ation,  than  the  second  was  hereto- 
fore found  to  be.  Still  as  the  China  paper  on  which  it  is  written  is 
fragile,  and  the  ink  not  good,  its  restoration  has  been  judged  suitable ; 
since  I  regard  the  document  as  one  of  value. 

I  have  examined  it  in  various  places,  so  as  to  satisfy  myself  concern- 
ing its  contents,  but  the  reign  of  Pedda'Cri^hnapa-nayakf  successor  ot 
yisvanal*ha'nayak,  was  scrutinized  with  the  most  care,  in  reference  to 
the  war  against  Tumbichi  Nayak,  and  with  a  view  to  see  if  it  confirmed 
the  statement  in  palm-leaf  MS.  No.  124  (see  3d  report,  B.  Telugu  1), 
respecting  an  invasion  of  Ceylon,  by  that  king.  The  account  of  that 
event  is  found  herein ;  with  two  minor  variations  of  some  consequence. 
The  invasion  is  attributed  to  a  refusal  by  the  Singhala  king  to  send 
pearls  and  elephants ;  demanded  by  the  Madura  king,  as  a  compensa- 
tion in  place  of  pecuniary  tribute.  Some  difference  is  observable  in  the 
incidents  of  the  war ;  and,  especially  at  the  close,  the  Sitighala  king 
instead  of  being  killed  in  battle,  is  represented  as  conquered,  and  con- 
senting to  send  the  pearls  and  elephants,  and  thereupon  having  all  his 
authority  restored  to  him,  and  acknowledged.  This  attestation  to  the 
leading  fact  of  an  invasion  of  Ceylon,  from  Madura  is  of  importance. 
There  is  also  a  repetition  of  the  assertion  in  the  aforementioned  MS. 
that  Pedda  Crithuapa  Nayak,  exacted  tribute  from  the  Malayalam 
king.  No  external  indications  could  have  led  me  to  expect  any  such 
document  in  this  book ;  and  the  need  of  patient  research  in  the  docu- 
ments of  a  collection,  at  first  so  loosely  and  carelessly  thrown  togetheri  is 
the  more  apparent. 
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Note. — The  table  of  contents,  as  entered  at  the  head  of  the  book, 
may  be  seen  on  reference  to  the  Des.  Catalogue  vol.  2.  p.  50,  art.  42. 
According  to  that  table  there  should  be  six  sections,  referring  to  Chit- 
.  toor,  to  Yellore  and  Arcot,  to  Chingleput,  to  Sadras,  to  Gingee,  and 
Trivalore,  not  a  word*  answering  to  which  indications  is  to  be  found. 
The  index  niuat  have  been  prepared  for  oiher  matter  ;  and  the  docu- 
ments herein  contained,  put  in  perhaps  at  the  discretion  of  a  native 
muki^  or  binder.  However,  now  that  the  real  contents  are  ascertained 
ind  appreciated,  the  mistake    ceases  to  be  of  consequence. 

Hanascript  book,  No.  32. — Countermark  722. 

Appended  to  the  full,  and  interesting,  account  of  the  princes  of  War- 
ankal,  abstracted  in  my  last  report,  is  a  paper  concerning  Calyanapai^ 
urn,  then  adverted  to,  and  deferred  until  the  palm-leaf  MS.  No.  128,  Ba- 
fttsftaa  CaiagnSna,  had  been  examined.  Though  both  relate  to  the 
yin  S^iva  sect,  and  to  Bassavanna,  as  one  of  its  distinguished  promo- 
ters, yet  the  subjects  of  the  two  works  differ.  This  appendix  is  there- 
fore here  resumed. 

It  is  entitled  an  account  of  the  minister  of  Fijala  raja,  who  ruled  in 
the  town  of  Kalyana. 

The  elder  and  younger  Basavesudu  were  the  founders,  or  revivers,  of 
^Jmgama  sect.  Pedda  tanda  Bcuava,  the  elder,  is  stated  to  have  been 
Qmcimation  of  Nandi,  the  bullock-vehicle  of  Siva;  sent  down,  by  an 
tgreeneiit  between  Siva  and  Parvati,  to  restore  and  spread  the  Fira- 
Mni  system.  CAeita  Basava  was  his  sister's  son,  or  his  nephew.  Va- 
rioQi  oanratives  are  introduced,  and  among  them  that  of  Kuna  Pandi' 
Sm,  who  destroyed  the  Samunas  at  Madura;  and  is,  in  consequence 
Bombered  among  the  Jangama  votaries,  by  themselves.  The  great  to- 
ineiithe  overthrow  and  extermination  of  the  Jaintu,  which  every 
vkere  seems  to  have  been  accomplished  by  means  of  ultra  Sahas^ 
^precise  locality  of  Kalyanapur  is  doubtful ;  but  it  was  in  the  north- 
^^  part  of  the  peninsula,  where  the  Jaina  system,  under  various  ru- 
I^  greatly  preyailed.  The  two  Ba^avat  every  where  exterminated 
^Jmus:  and,  at  length,  eflfected  the  death  of  Vijala'taja^  their  mas- 
^t  who  was  a  Jaina*  On  this  subject  there  is  prospectively  much  to 
c^^Be.   The  present  document  is  therefore  now  dismissed ;    with  the 

Mle  forther  remark,  that  it  is  in  very  good  preservation. 

*  Snei  ibe  above  was  written  I  have  diKorered  that  the  index,  proper  to  No.  41wai 
^•ttd  np  in  this  book,  and  fkl  Mr«i. 
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Manuscript  book.  No.  28. — Countermark  218. 

The  contents  of  this  octavo  volume,  relate  to  forty-six  villages,      if 
Tclingana  proper;    the  contents  of  each  section  being  very   ^c// 
and  after  the  investigation  made  with  reference  to  other  viUtgetv  n 
the  same  general  locality,  not  offering  any  thing  of  leading  importanee» 
The  36th  section  has  a  notice  of  the  tribe  of  weavers,  in  that  couatrf; 
of  course  of  no  material  consequence. 

This  book  as  to  paper,  is  in  extremely  good  presemUion.  The  ink 
is  black  and  indelible.  The  cover  is  loose,  at  the  back,  throagh  careless 
binding;  but,  with  ordinary  care,  the  document  may  be  preserved  many 
years. 

Manuscript  book,  No.  29. — Countermark  719. 

This  book,  of  like  size  with  the  preceding,  relates  to  the  same  general 
neighbourhood,  and  contains  details  of  thirty  villages,  and  agrak4raim»t 
or  Brahmanical  residences,  the  latter  granted  by  MukanVki  chiefs. 
Binding  excepted,  the  whole  is  in  good  preservation,  and  much  on  • 
par,  in  all  respects,  with  the  preceding  volume. 

Manuscript  book.  No.  30. — Countermark  720. 

This  is  a  very  thin  quarto  volume,  and  contains  accounts  often  vil^ 
lages,  somewhat  more  full  than  the  preceding ;  but  not  claiming  minu 
abstract.    These  villages  are  situated  in,  and  near,  the   CkiiUupaiU  di: 
trict. 

The  paper  on  which  this  book  is  written  is  thin,  and  inferior  to 
of  the  two  foregoing  ones.    It  has  been  in  some  places  perforated 
insects;  but  not  to  any  serious  extent.    The  ink  is  good;  the  bindi 
loose  at  the  back  ;  but  the  whole  will  last  long,  with  only  common  ca 
the  contents  are  not  of  much  interest,  or  consequence. 

Mannscript  book.  No.  2. — Countermark  340,   Bhadra'parinojfwmf 
epithalamium. 

A  poem  in  three  sections  by  Peddandcharya,  relative  to  one  of 
eight  principal  consorts  of  Crishna  ;  demanding  of  course  no 
attention.    Some  little  damage  by  worms  being  excepted,  it  is  in  g^* 
preservation. 

Note. — It  is  entered  in  Des.  Catal.  vol.  1.  p.  320.  art.  8. 
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Manugcriptbook,  No.  29.^Counterm  irk  312,  Pratapa-Cheriirat  or 
^akaliym  vamaavalL 

Tbis  production  is  a  poetical  account  of  the  Ganapati  kings  of  Waran^ 
AaL     It  is  composetl  in  the  dwi-pada  meHSure.     The  g'*nt*ral  subject  \% 
the  tiiine  as  that  of  MS.  bouk,  No.  32;  of  which  a  lengthened   abstract 
^raa  heretofore  given.    The  only   difftirence  is  that  tins   is  more  orna- 
mented, as  being  in   verse,  the  substance  in  both  is   the  same.     There 
is  a  Saiiscrit  poem  by  Fidi/a?idt*ha,  entitled  Pratapn'rudrayam,  of  which 
this  present  production  may   be  a  Telti<>;u  ver>ion ;  but  not  having  the 
€x>iDi>o6ition  of  Fidyandt*ha  in  possession,  I  can  only  offer  a  conjecture. 
The  work  under  uotice  has  within   itself  an  indication   to  the   effect, 
that  it  was  produced  by  the  united  efforts  of  three  sons  of  Casamalaiyaf 
a  Brahman^  of  the  AirigotrcL,  or  tribe  of  Atri.  The  book  is  in  excellent 
|>reservation. 


C.-MAHRATTI. 

Manascript  book,  No.  3. — Countermark  899. 

^eelicn  1. — Legendary  account  of  the  fane  of  Varada-ndCha^  and  of 
^e  Svnda  ri?er. 

X«egendary  and  pawanical  reference.  When  Sioa  and  Parvati  were 
^  Cos^Mo-moantain,  Nareda  came  and  represented  that  since  Brahma 
'^^d  fife  beads,  he  was  by  reason  thereof  very  proud.  To  lower  his  con- 
qqence  Patemeevartr  cutoff  one  of  his  heads;  and  then,  in  order  to 
opiate  this  crime,  he  wnndered  about  for  twelve  yetrs  as  a  mendicant, 
lag  alms.  He  did  penance  at  this  above-m^^ntioned,  place.  Narayana" 
rnrti,  knowing  this  circumstance,  came  hither ;  and  taking  up  some 
«ler  from  a  pond,  with  the  ordiuary  drinking  vessel  made  use  of  by 
rekma,  he  with  it,  poured  water  over  the  head  of  5'iva,  and  by  doing  so 
t^mored  the  guilt  of  his  crime.  By  virtue  of  the  touch  of  the  said  ves» 
^^l  the  pond  became  a  river.  Hence  all  who  bathe  in  that  river,  will, 
^7  doing  so,  wash  away  all  guilt,  or  defilement  whatsoever. 

^adhyayam.    Several  persons,  came  hither,  and  formed  in  all  twen- 
^y'haiir^hae  or  pools,  the  names  and  virtues  of  which,  are  specified. 
^BODg  them  are  the  names  of  Brahma,  Fishnu,  Siva,  Indra,  Agm,  Cu* 
*^  i$anif  and  others. 

^•dhayayaw^     A  Brahman,  to  whom  the  titular  name  of  **  hearing 
Um  Ftda^<  is  given,  came  hither,  and  by  bathing  evening  and  morning 
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in  the  different  pools,  was  favoured  with  special  visions  of  the  deitieSy 
whose  names  they  respectively  bear,  and  obtained  beatific««tion.  Viehnm 
aftet  bathing  in  all  these  pools,  went  and  succeeded  in  destroying  the 
raeshasaf  named  Savgata-rana.  In  the  war  between  the  deta*  and 
dattyaSf  many  of  the  latter,  by  bathing  here,  obtained  beatificatioB* 
The  entire  three  hundred  and  thirty  millions  of  celestials  bathed  here. 
Near  to  the  river  is  a  fane  called,  yurada-naChaeiheiram, 

RsyARK. — Local  mythology  apart,  the  only  point  of  notice  i8»that 
Vithnu^i  destroying  the  above-mentioned  rdcahasa,  seems  to  be  a  symUd 
of  the  ever  recurring  subject — the  triumph  of  Hinduism  over  the  Band' 
dhaa  ;  the  term  Savgata  being  somewhat  synonymous  with  Giaour,  or 
infidel. 

Section^  Aceouniof  Mayura-Fermo,  a  king  of  the  Cadamba  djmasty. 

I .     The  account  is  put  into  the  mouth  of  5ttta-n'«Ai,as  related  to  a  Brmk- 
man.  The  destruction  of  the  Cahetriya*  by  ParoMU  Rama ;  his  disgust  with 
the  Brahmarut  and  retiring  to  a  hermitage :  several  rishis  followed ;  aod| 
looking  on  the  western  sea,  advised    him  to  reclaim   land  from  it.    The 
sea-king  promised  to  render  to  him  land,  as  far  as  he  could  cast  an  ar* 
row.  He  thus  reclaimed  a  tract  of  land  of  three  yojanaa  (30  -|-  miles)  in 
breadth  westward;  and  in  length,  {torn  Nitiea  to  Canya'Cunutri  300 
yojanat.    Southward,  or  -|-  3000  miles.    He  located  Brahmant  therein, 
turning  the  ^o^t-^'a/i  inio  Brahmant;  settling  one  thousand  of  theoa 
there ;  and  appointing  to  them  lands  for  their  support.    He  told  theoa 
that  if  they  had  any  cause  of  sorrow,  or  regret,  they  might  think  on  him^ 
and  he  would  appear.    He  then  retired  to  the  fane  at  Gokemam.     The 
BhidBrahmanstio  test  his  veracity,  recalled  him,  without  cause  ;  where* 
upon,  being  angry,  he  condemned  them  to  lose  the  power  of  assembling 
together  in  council ;  and  to  become  servile.    They  accordingly  mingled 
with  Sudra  females ;  and  became  a  degraded  race. 

About   this  time  one  named  Mayura-verma^  considering  those  Brah* 
mans  to  he  contemptible,  sent  for  others  from  Hal^Csheiram^  and  loca* 
ted  them  at  diflferent  places  in  his  dominions. 
\ri     2.    Sona  muc'hi  enquires  of  Nareda^  why  Mayura-verma  so  loea* 
/   /     ted  the  Brahmans,  and  whose  son  he  was.    In  reply  a  legend  is  stated 
'i  /  7  ■     to  the  effect  that  Siva  and  Parvati,  on  Cailata^  agreed  to  come  down, 
and  look  at  this  newly  formed  country.    In  consequence  of  their  doing 
/  so,  an  inflmt  was  afterwards  found  under  a  Cadamba  tree,  in  the  wilder* 

ness;  to  whom  the  epithet  of  Cadamba  was  therefore  applied.     It  hap- 
pened that  the  Mxdata  country  being  without  ruler,  the  people  placed 


al' 
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t  pot  of  water  in  the  trunk  of  an  elephant,  a^eein^  to  elect  the  person 
on  whom  it  should  he  effused.  The  elephant  went  to  the  Cadamha  wil- 
derness, and  poured  it  over  the  head  of  tho  yonng  man  there,  who  was  pro- 
elaimed  king^  of  that  country,  and  also  of  Cauraehtara*  desam.  He  went 
to  the  Keraia-desam,  to  perform  homage*  and,  at  a  shrine  there,  was  con- 
finned  in  possession  of  the  kinj^doro.  He  was  married,  and  his  son  was 
Maifuro'Terma.  He  complained  of  the  degeneration  of  the  country- 
BrtJmmtef  and  invited  others  to  come  and  purify  his  country.  A 
few  other  particulars  are  added,  as  to  the  location  of  the  colonist  Brah' 


Bkm ABK. — This  section,  being  rectified  from  its  legendary  admiztare, 
ii  of  value. 

Section  3.  Account  of  Srinivasa  fane,  in  the  village  of  Balamuri,  in 
Cmsra. 

Bhiikacdcharya  relates  the  excellency  of  the  Caveri  river.  It  is  pre- 
lomed  that  here  Caveri  (like  Ganga),  is  used  generically  for  a  river. 
The  purport  of  the  paper,  written  partly  in  Balbund,  partly  in  Mabratta 
letters  is  legendary,  intended  to  account  for  the  homage  of  Vithnu  un- 
der the  name  of  .Vrtnit7a#a,  as  the  lord  of  LacshmL  Mythology  excep- 
ted, there  seems  to  be  nothing  of  consequence,  in  this  section. 

G»KRAL  Rkmark. — This  book  is  injured  in  the  binding,  but  the 
eoontry  paper  within  is  but  slightly  perforated  by  insects,  the  ink  inde- 
lible. It  may  therefore  pass,  as  not  requiring,  for  the  present,  any 
fiirther  attention. 

HtDuscript  book,  No.  4. — Countermark  916. 

Stakm  1.    On  the  war  of  Sdlivdhana  against  Fieramaditya. 

In  Ibis  section  the  usual  enigmatical  account  of  the  birth  o(  Sdlivdhana 
i*pveQ;  his  mother  herein  being  described  as  the  daughter  of  BhaS" 
esiw,  a  Brahtnan,  The  difference  from  other  accounts  is  that,  after  the 
^ttle,  Ficramadiiya,  having  survived,  sent  messengers  to  treat  with  - 
^^MUfia,  and  agreed  to  pay  tribute,  on  condition  that  each  should 
nie  on  either  bank  of  the  Nerbudda  river;  that  is  Ficramadilya  to  the 
*<ifth,  and  SdRpdhanu  to  the  south.  In  another  Mahraita  document 
^cietofbre  abitracted,  sach  a  division  of  one  kingdom  into  northern  and 

*  By  t  modem  comptioo,  Gujerat. 
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southern  was  mentioned,  with  some  details  of  posterity  on  either  side; 
and  there  really  may  be  truth  in  such  a  simple  statement,  respecting  a 
remote  pf^riod,  greatly  mystiOed  by  Hindu  writers.  As  to  Sdlirdhmtm^ 
having  for  father  hnaga,  or  snake,  it  is  mere  symbol.  The  illegitimate 
•on  of  Kulottvnga  nan:ed  Adondai^  the  conqueror  of  the  Cmruwibar9\%^  in 
several  Tamil  manuscripts,  said  to  be  the  son  of  a  Naga  eanyQ^  or  fe- 
male-8erpenf,  which  plainer  books  tell  us  means  a  female  slavey  or 
dancing  girl,  of  Kulottunga  Chofaa  court.  To  build  any  wild  deductions 
on  such  figurative  terms  in  Hindu  writings  is  nonsense.  The  Brakim^n$ 
have  their  "slang''  language,  just  as  much  as  the  gipsies,  or  the  joe« 
keys  of  Newmarket.  To  get  at  their  meaning,  where  they  purposely 
conceal  it,  is  the  problem.  Colonel  Mackenzie  seems  to  have  had  a  hint 
given  him ;  since  he  has  written  in  pencil  on  the  document,  *'  A  tan- 
trum, or  specimen  of  fabulous  history."  A  tantra  no  doubt  it  ia  ;  and 
the  meaning  seems  to  be  that  the  glorious  Vicramaditya  was  beaten  l^ 
the  son  of  a  slave,  or  wild  forester. 

At  the  end  of  the  document,  it  is  stated  to  have  been  expressly  com- 
piled from  other  boi  ks  by  Sri-patirao,  and  Chimmanaji-appa,  in  Novem- 
ber 1805,  at  Ahmednugger. 

Section  2.  In  the  injury  to  which  the  book  has  been  exposed,  tbia 
section  appears  to  have  been  lost. 

Seciion_3,  Account  of  Damaji  Pant,  a  person  remarkable  amon; 
the  Faiihnavat 

About  700  years  ago,  one  Damaji  was  employed  as  a  goraasteh,  or 
factor,  at  the  court  of  the  Delhi-Padshah ;  and,  as  a  reward  for  the  skill 
which  he  displayed,  a  small  district  was  made  over  to  him,  as  a  semin- 
dary,  subject  to  a  tax.  On  going  to  his  district,  Damaji  greatly  abound* 
ed  in  liberality  to  Faishnava  Brahmans,  multitudes  of  whom  in  con* 
sequence  resorted  to  him;  and  could  not  be  refused.  The  result  was 
that  DamajVa  tax  ran  on  in  arrears ;  until,  at  length  he  was  compelled 
to  write  to  the  Padshah,  and  explain  his  insolvent  situation.  The  Pad- 
shah sent  officers  to  take  him;  put  him  in  fetters;  and  bring  him  to 
Delhi.  But  the  deity  at  Panrapur  (or  Panderpore),  hearing  the  misfor- 
tune of  his  votary,  represented  the  case  to  Rucmeni,  his  spouse,  and  bor- 
rowed from  her,  all  her  golden,  and  jewelled,  ornaments.  Assuming 
then  the  appearance  of  a  relative  of  Ddmaji,  the  said  Crishia  went  to 
the  presence  of  the  Padshah ;  offered  payment  of  Damaji  Panl^M 
arrears ;  and  demanded  a  receipt,  and  full  acquittal.  The  Padshah  was 
so  struck  with  the  surpassing  beauty  of  the  messenger's  countenance. 
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tbatfor  atime  he  was  unable  to  give  orders;  but  at  length  he  directed 
the  requisite  documents  to  be  made  out;  and  on  signing  them  sent  word 
to  Damaji,  that  he  wished  again  to  see  the  messenger.  When  the 
nesiage,  and  acquittal  reached  the  insolvent,  he  was  much  embarrass- 
ed; until,  pondering  over  all  the  circumstances,  he  discovered  that  it 
wu  a  manifeatation  of  the  numen,  whom  he  worshipped  at  Panripur^ 
that  bad  interposed  in  his  behalf.  He  then  vowed  a  pilgrim:)ge  to  that 
ihriiie;  and,  as  the  document  says,  the  Padshah  went  with  him:  they 
toother  bathed  in  the  Chandra  hhaga  pool,  at  Pander  pore.  This 
lecvant  was  expressly  written  for  Colonel  Mackenzie,  by  Shani-rao^  on 
the  24th  December  1805,  at  Ahmednugger. 

Stction  4-    Accoimt  of  Prasannw Prabhu. 

This  is  merely  an  inane  legend  concerning  a  devotee  of  modern  time; 
wriiten  tosatisfy  the  curiosity  of  Colonel  Mackenzie:  but  apparently  not 
oftbesHghtest  value.    The  person  referred  to,  had  signalized  himself 
bydevoteeism  of  surpassing  character. 

There  follows  a  tale,  or  fable  of  an  ape  and  an  alligator;  taken  from 
the  later  portion  of  the  Pancha-tantra  tales,  us  narrated  by  Fishnu  Sar- 
■•n;  of  course  not  relevant  to  the  present  enquiry, 

Rbmarx. — According  to  the  table  of  contents,  prefixed  to  this  book, 
tbere  ought  to  be  in  all  eleven  sections  ;  but  all  the  matter  now  found 
in  it  is  specified  in  the  foregoing  notice.  The  binding  is  broken  ;  part 
of  the  book  appears  to  be  lost;  and  what  remains  has  the  margins,  and 
tome  part  of  the  writing,  devoured  by  termites;  their  mode  of  doing 
nitchief  being  easily  distinguished  from  that  effected  by  worms.  A 
lafficient  notice  of  the  contenta  has  been  given.  The  account  of  Ki'cra- 
nudit^a  tiuA  Sdlivdhana,  is  like  other  narratives,  save  the  difference 
^re&dy  indicated.  The  whole  of  the  lengthened  document,  I  do  not 
think  worthy  of  restoration;  and  all  besides,  is  quite  worthless.  The 
hook  is  passed  without  further  attention. 

Manoacripl  book  (without  mark  or  number). 

Ib  this  book  a  quantity  of  loose  leaves,  containing  Mahratta  and  Ca- 
■•Wic  papers,  appears,  to  have  been  put  in  at  random ;  possibly  because, 
^^>*iBgbeen  scattered,  their  order  was  unknown.  On  looking  at  the 
cootents  of  the  Mahratti,  it  appears  that  some  part  of  the  pages  should 
'^g  to  the  foregoing  book,No.  4.  These  relate  to  some  Hindu  auxi* 
livUi  of  the  Mahrattasi  and  legendary  miscellaneoas  topics ;  and  some 
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part  relates  to  contents  of  MS.  book,  No.  35  (Dps.  Catal.  voL  S.  p.  116% 
in  thoite  sections  that  refer  to  the  Baia  Bdmayana,  to  Bhoja  rajeif  and 
to  the  birth  of  Siia. 

It  is  not  now  possible  to  extract  order  out  of  so  much  confuiioii. 
Happily  the  contents  of  the  papers,  so  disarranged,  do  not  seem  to  be 
of  consequence.  A  perusal  leaves  the  impression,  that  every  thing  ma* 
terial,  in  reference  to  the  Mahrattas,  is  found  in  other  documents;  and 
as  to  the  legendary,  or  mythological,  matter  this  need  excite  ▼ery  litde 
regret :  the  quantity  of  details,  on  such  subjects,  being  superabundant. 

A  f^w  other  loose  sheets  not  included  in  this  book,  or  any  other  onet 
are  found  on  examination  to  be  wholly  legendary,  and  worthless.  Not 
kno\«  ing  any  better  place  for  them,  they  are  put  along  with  the  other  loose 
papers,  in  this  book  ;  and  the  whole  must  be  passed,  as  incapable  of  re- 
ceiving orderly,  and  complete  adjustment;  at  the  samelime  not  merit- 
ing restoration  ;  even  supposing  it  could  be  successfully  effected. 

Manuscript  book,  No.  34. — Countermark  784. 

Section  1 .    Account  of  the  allowances  of  the  fane  at  Madura. 

Such  is  the  section  heading  prefixed,  end  also  entered  in  the  Des» 
Catal.  The  real  contents  are  very  rough  and  loose  memoranda,  concern- 
ing  allowances  to  the  fane  at  Tripety,  of  grants  made  by  Chola  and 
other  rajae^  and  of  the  expenses  of  processions,  or  other  festivals. 

Section  2,  Account  of  allowances  to  the  shrine  Mlnaahuawmum^  at 
Madura. 

This  document  relates  to  the  said  Saiva  fane ;  containing  as  in  the 
former  paper,  rough  memoranda  of  grants,  by  various  Pandiyean  kings; 
and  accounts  of  expenses  at  different  festivals,  and  processions. 

Section  3.    Account  of  the  allowances  to  the  fane  oiAlagiri. 

This  section  relates  to  a  place  of  celebrity,  about  ten  miles  from  Ma- 
dura, situated  on  a  hill ;  the  image  on  which  once  a  year  pays  a  vlaU  to 
the  Vaigai  river,  in  public  procession.  The  memoranda  of  grants,  and 
expenses,  are  similar  to  the  preceding. 

Section  4.    An  account  of  Mahomedan  affairs  in  the  Madura  district* 

This  ii  a  more  connected  statement,  chiefly  referring  to  reyeiiiie  ar- 
rangementSi  %nd  joghirt  from  the  Mahomedans. 
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Section  5.    Account  of  Indra  and  Nahusha  raja. 

This  is  the  legend  taken  from  an  older  purana,  with  which  the  Ma- 
^xxnSfkalm  puranam  is  made  to  begin:  needless  to  be  further  detailed. 

SicHon  6.    NarratiTe  of  Lava  and  Cuea.    Some  particulars  concern- 
ing the  two  sons  of  Rama  of  Ayodhya;  of  no  special  consequence. 

Note. — ^Tbe  book  on  the  outside  is  labelled  ''Tamil   ky  feats,"  as 
pertaining  to  a  locality  where  the  Tamil  language  is  spoken ;  and   is 
foQad  entered  in  the  Des.  Catal.  vol.  1.  p.  68,  art.  34.   among  Tamil  do- 
enments.    The  language  is  however  Mahratti,  throughout;  and  this 
eircomstance,  I  presume,  arises  from  Mahratta  accountants  being  em- 
ployed at  Tanjore,  and  latterly  also  at  Madura.    Hence  I  suppose  these 
papen  to  have  been,  in  part,  extracted  from  cutcherry -papers  :  the  en- 
tire control  of  festivals,  and  of  allowances  to  them,  being   vested  in  the 
Principal  Collector  of  the  district. 

The  document  is  in  very  good  preservation;  and  can  at  any  time  be 
consulted  if  necessary. 

Hanoscript  book,  No  39.— Countermark  947|  accouut  of  the  capital 
ofArcot. 

There  is,  at  the  opening  of  this  document,8ome  matter  which  appears 
to  be  taken  from  Ferishta,  concerning  the  origin  of  the  dynasty  of  Timur 
Slab.  The  reign  of  some  of  his  descendants  is  adverted  to,  and  then 
a  transit  is  made  to  the  conquest  of  the  Carnatic  by  Alemguir ;  and  to 
tbe  Mahomedan  ascendancy.  Thenceforward  there  is  an  account  of 
Ibe  government,  and  fluctuations  of  power,  at  Arcot ;  with  references  to 
Hjder  Ali,  Tippoo  Sultan,  and  finally  to  the  English. 

Rni ARK.*-This  document,  in  the  latter  part,  may  be  of  some  value. 
It  ilia  moderately  good  preservation;  though  in  some  places  a  little 
injured  by  insects. 

Iti»  entered,  among  Tamil  papers  in  Des.  Catal.  vol.  1.  p.  50,  art.  39. 

UiDoseript  book  (on  the  cover,  and  first  page,  No  51 — Countermark 
^.  Bkairaves-^fara  Cadha^  &c.  on  the  contents  25),  tales  of  the 
Butk  and  Vicrawiaditya. 

Tbia  Mahratta  version  of  these  tales  is  damaged ;  and,  having  been 
loosened  from  its  proper  cover,  seems  to  have  been  put  at  random  into 
^  covers  of  a  book,  the  contents  of  which  should  be  Canarese,  with  re- 
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ference  to  the  Vlra  Saiva  sect;  or  the  persecuting,  and  exteniiioating,elMs 
of  Hindus.  Where  the  said  matter  in  Cimarese  is,  I  know  not.  With 
the  discriminHtion  given,  thii  book  must  pass  as  it  is.  It  reqaires  no 
further  notice. 

In  the  Des.  Catal.  vol.  2.  p.  115.  the  entry  occurs ;  art.  25.  *'  Tliirty- 
two  stories  of  Fikrama'raja,*'  and  denotes,  I  presume,  the  book  as  it  ori- 
ginally was  among  Mahratta  documents. 

Manuscript  book,  No.  5.— Countermark  650. 

Pandwrangha  Mahatmyam,  legend  of  the  fane  at  Panderpur. 

This  book  is  written  in  Balbund  characters,  and  is  an  incomplete 
copy,  or  rather  a  fragment  of  the  legend  in  question.  There  being  a 
better  copy  in  Telugu,  before  abstracted,  this  book  requires  no  further 
notice,    it  is  in  moderately  good  preservation. 


D.— MALAYALAM. 

It  was  heretofore  staled  that,  to  the  best  of  my  knowledge,  all  the 
Malayalam  MSS.  had  been  attended  to  ;  but,  on  the  remainder  of  the 
collection  coming  more  completely  under  my  inspection,  two  palm* 
leaf  MSS.  in  Malayalam  were  met  with,  among  the  Tamil  documents, 
and  one  amidst  the  Tflugu  palm-leaf  manuscripts ;  with  some  portions 
in  Malayalam,  mingled  with  Tamil  and  Telugu,  in  manuscript  books. 
The  following  notice  relates  to  these  different  documents. 

1.  Kerala  C//pa//i,  an  account  of  Malaplam,  No.  3.— Countermark 
632. 

This  is  a  complete  copy  of  the  Kerala  Ulpatti,  on  palm-leavet ;  agree- 
ing with  the  copy  which  was  before  noted  from  a  manuscript  book. 
One  leaf  which  was  broken  has  been  restored.  The  remainder  is  la 
good  order.. 

Appended  is  the  tale  of  Sacara,  being  I  perceive,  in  all  probability^ 
the  original  of  the  Tamil  MS.  entitled  Sacara'Cadha,  abstracted  at  the 
commencement  of  my  third  report.  This  document  has  the  beginningt 
and  is  in  regular  order  to  the  25th  leaf,  hut  the  remainder  is  wantiag. 
This  fragment  is  slightly  touched  by  insects,  but  upon  the  whole  ia  in 
good  order. 

2.    Fragment  of  the  Kerala  Ulpatti. 

This  document  was  without  label,  number  or  any  other  of  the  usual 
marks  of  these  manuscripts.  On  examination  it  was  found  to  be  an  on- 
connected  part  of  the  Kerala  Ulpoiti,  in  that  portion  whichi  relates  to 
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tlie  Art'kmrBrahmttng,otXhe  fi-ihernieii  turned  into  Bralimans  by  Paraiu 
Bma.  There  arc  only  »cven  leaves,  which  are  on  fhe  said  topic,  but 
without  anj  proper  close ;  being  eoosequently  incomplete. 

3.    JCsrmUi'Critha'giki,  No.  1.— Coantermark  633. 

Tbi«i«  a  poem  on  agricuUnre:  a  species  of  native  Georgics.  A 
nanoacript  copy  was  before  noticed,  and  abstracted  (vide  2d  Report, 
book  No.  3,  sect  3). 

This  manuscript  was  met  with  among  the  Telugu  books ;  and,  by  con- 
Kquence,  escaped  an  early  notice. 

It  is  small;  written  on  talipat  leaves;  complete;  and  in  good  pre- 
lemuioD. 

h  is  entered  in  Des.  Catal.  vol.  2,  p.  95.  art.  2. 

Manuscript  books. 
Manuscript  book,  No  13. — Countermark  obliterated. 

The  first,  and  largest,  part  of  this  book  consists  of  Tamil  papers,  re- 
tail to  the  Malayalam  conntry,  of  yery  little  consequence :  they  are  ad- 
^€d  to,  and  in  part  abstracted  in  my  fifth  report,  under  the  head  of 
Tsail  documents.  A  few  loose  papers  in  the  Malayalam  language 
verc  nnazpectedly  met  with,  at  the  close ;  of  which  the  following  is  a 
Botiee. 

1«  Two  loose  leaves,  the  first  containing  Sanscrit  law  ilocas,  with  a 
Hilijalam  interpretation. 

1  (Sec.  46,  of  the  book).  An  account  of  the  Mdpillaiit  or  Maho- 
ftcdans,  of  Pcmani. 

States  their  having  been  brought  from  Mecca,  by  Cheruman  Ptrumal, 
^located  in  this  country ;  conformably  to  notices  in  preceding  papers. 
&  An  inquiry  into  the  difference  between  two  tribes  of  military 
|ii|lfl^  tsnaad  Cda  surupam  and  TVijio/  smupam,  made  by  judge  Baber, 
^tkt  replies  in  the  shape  of  question  and  answer.  The  difference 
*IVN  te  have  b^n  thought  of  importance,  as  depositions  were  taken 
Vttiftli^iathepreaeBee  of  an  IdoL  T^e  answers  appear  to  be  inane; 
ItiU  tveals^  of  little  or  no  consequence,  in  the  pre8<^nt  researches. 

1  laqdree  as  to  right  of  inheritance^   which,  in  the  Malayalam 

'iiitiy,  is  not  in  children  of  direct  descent,  but  only  to  sister's  children. 

^  An   enqairy    from    the    provincial  court     answered    by    two 

^uiHriif  and  one  PiUwal^  as  to  the  legality  of  selling  the  bonse  of  a 


123  Report  on  ike  Machenzie  Maimeer^. 

debtor  for  the  advantage  of  creditors;  without  the  consent  oftl 
tor's  proximate  relations.  The  answer  states,  that  entailed  prope 
not  be  so  seised  and  sold  ;  but  any  house  previously  purchased 
debtor,  on  his  own  account,  may  be  so  available. 

6.    Relates  entirely  to  law,  in  matters  of  theft ;  resolved  b 
from  Sanscrit  authorities. 

REMAEK.'It  will  thus  appear  that  the  Malayalam  portion 
book  is  not  relevant  to  the  object  of  the  present  investigation.  A 
the  several  papers  are  but  in  an  indifferent  state  of  preservatioi 
does  not  seem  to  be  of  consequence  to  re-copy  them.  Tbe  enti 
like  many  others,  yields  a  specimen  of  negligent  service,  by 
ployes  of  the  late  Colonel  Mackeniie. 


E.— PALI.    (As  supposed), 
U liar  a  Vadakan^  No.  10. 

This  book,  with  the  following  one,  are  exceptions  to  the 
appearance  and  contents  of  the  collection.  This  one  contains  A 
though  short,  talipat  leaves;  old  in  appearance;  but  in  good  | 
tioD.  The  character  seems  to  me,  to  be,  the  Pali  of  Ceylon;  I 
not  go  beyond  conjecture,  as  I  have  never  seen  any  other  than 
cular  Ceylon  Pali,  and  the  square  Pali  of  the  Barma  country.  ' 
has  strong  covers  of  a  fine  grained  wood,  resembling  mahoga: 
if  I  mistake  not,  has  written  within  side  one  of  them  the  name 
clair,  July  I8l8;*'  together  with  a  little,  from  which  I  have  i 
the  one  above  given.  I  regret  that  1  have  not  tbe  means  of  a 
ing  the  contents. 

Mantras f  No.  14. 

This  is  a  miniature  manual,  on  small  talipat  leaves,  mud 
away  at  the  edges  ;  old  in  appearance;  and  in  rude  writing.  1 
racters,  as  above ;  but  not  so  well  defined*  The  covers  have 
polish,  and  inside  one  of  them  is  written.  <'  Muntrum  J.  Sim 
1818."  Perhaps  both  books  were  obtained  in  Java,  at  its  cap( 
that  as  it  may,  I  think  both  were  originally  written,  or  copied,  i: 
Should  any  Pali  scholar,  at  any  time,  inspect  the  collection,  i 
that  a  glance  would  suffice  to  determine,  both  the  nature,  and 
the  matter  included. 
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F.-PRACRIT. 

Palm-leaf  manuscript,  No.  62. — Countermark  140. 

Mwavana  Cheriira  ((7raMi'Aa  characters),  stated  in  the  commence- 
■eat  to  be  taken  from  the  Jaimini  Bkdrata, 

1.  Adhifdyam.    Description  of  a  fictitious  town,  with  its  various 
kinds  of  inhabitants. 

2.  Reference  to  the  court  of  Rdma,  the  visit  of  rishis  to  him.  His 
esqairies;  and  their  congratulations. 

3.  Reference  to  the  valour  of  Hanuman,  The  eulogy  pronounced 
on  him  by  Agastya^  who  narrates  the  tale.  The  sorrow  of  R&oana,  in 
his  palace,  at  hi^  defeat;  and  complaint  thereon  to  the  inhabitants.  In 
consequence  Mauravana^  a  rcctAofa,  came  to  console  him,  and  to  point 
OQt  a  scheme  of  revenge* 

4.  Rdvana  asks  what  can  be  done,  not  against  men,  but  gods.  Mai' 
maa  engages  to  go  down  to  his  kingdom,  the  inferior  world,  and  offer 
ancrifice  to  the  evil  goddess  there.  The  wife  of  Mairavana  dissuades 
hioifrom  any  enterprise ;  8ince  it  must  issue  in  his  destruction.  He 
thenapphes  for  counsel  to  his  ministers ;  being  still  in  his  kingdom  in 
the  lower  world. 

5.  Mairavana  sets  out  at  the  head  of  his  army,  from  the  inferior 
vorld  determined  to  make  war.    On  the  way  evil  omens  appear. 

6.  Fibuskana,  younger  brother  of  Havana,  knowing  all  the  prepara- 
tions, which  were  being  made,  informed  Hanuman  and  Sugriva,  Rama 
{u  Fithnn),  was  then  sleeping,  and  could  not  be  disturbed. 

7.  Hanuman  aasumed  a  supernatural  form ;  and  b'jund  his  tail  all 
^found  the  fortress,  or  camp  of  Rama,  from  the  heavens  down  to  the  low- 
V  regions.  He  allowed  only  one  entrance,  at  which  he  kept  guard;  and 
^patching  Fibuthana  as  a  scout,  he  gave  charge  of  the  interior  to  Sw 
r^w,  and  others.    It  was  now  night. 

S.  i#a«rat7a}ia  sent  a  spy  who  reported  the  preparations  made;  ad- 
^that  Fibushana  only  was  outside,  whose  form  thereupon  Afairava' 
Massomed,  and  going  to  Hanuman,  told  him  to  be  on  his  guard:  being 
^ved  to  enter  the  fortress,  he  look  Rama,  and  his  brotheT  Lacthmana, 
^  being  asleep,  and  patting  them  into  a  box  carried  them  down  to 
Ui inferior  world.  Fibushana  was  warned  by  evil  omens;  and  retum- 
^»  to  see  the  cause,  the  deception  was  discovered.  Hanuman  enquir- 
^  for  directions ;  and,  guided  by  a  particular  fiower  tree,  came  to  the 
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entrance  of  the  descent  to  the  inferior  world.  Thither  he  went  with 
troops,  his  proceedings,  and  the  battles  which  followed,  are  detailed*  It 
was  not  possible  to  kill  Mairavana :  he  was  cut  into  pieces ;  bat  the 
partsof  his  body  came  together  again.  All  attempts  to  pat  him  to 
death  failed;  until  a  relative  pointed  out  that  his  life  was  in  a  certain 
cave,  in  the  form  of  bees.  These  were  killed  by  Hmwmant  and  Jfci* 
ravana  expired.  The  victor  then  placed  the  relative  of  Mairammmm^  who 
bad  given  the  information,  in  possession  of  the  kingdom  of  the  in- 
ferior regions,  and  took  Rama  and  Laahmana  (both  still  asleep  in  tho 
box,  and  knowing  nothing  of  the  matter),  back  to  their  proper  place, 
Agaiiya  narrated  this  tale  to  Rama  in  praise  of  Hangman.  Ramm  was 
greatly  pleased ;  and  showered  down  benefits  on  his  successful  protec- 
tor.   The  whole  time  of  the  action  of  the  poem  was  a  biugle  night. 

Note. — The  manuscript  is  complete,  a  little  injured  by  insects,  but 
not  seriously.    It  is  entered  in  Des.  Catal.  vol.  1.  p.  97»  art.  9. 

There  are  some  resemblances  in  this  poem  to  others*  of  Enropeu 
production,  which  are  to  me  rather  surprising.  Apart  from  which  re* 
flexion  is  the  obvious  remark,  how  lightly  the  Hindu  Totariea  make  of 
their  idol  gods,  as  occasion  serves. 

ManuBcriptbook,  No.  47.— Coontermark  606* 

Sanatcumara'iiipi'Sastra* 

This  little  book  is  Sanscrit,  in  the  Canarese  character.  It  states  thai 
whereas  several  persons,  in  preceding  times  had  written  on  the  sabjeet 
of  architecture  and  sculpture,  the  author  named  Sanatcumara,  having 
studied  the  whole  of  them,  and  having  adopted  from  them,  what  ap* 
peered  valuable,  wrote  down  the  results  in  this  compilation.  A  detail 
ia  then  given  of  the  consequences  that  will  follow  from  undertaking  any 
work,  in  the  various  months  of  the  year,  some  being  propitiooit  »A 
some  otherwise.  The  effects  of  beginning  to  construct  any  edifice,  on* 
der  the  different  nacihetrast  or  28  divisions  of  the  lunar  path.  Diffisiw 
ent  colours  of  suiltt  adopted  to  the  four  leading  divisions  among  Hindoa. 
Matters  such  as  these  fill  the  document ;  not  pertaining  to  the  praetical, 
or  scientific  parts  of  sculpture  or  building;  but  to  astrological,  and 
other  indications ;  calculated,  in  the  judgment  of  the  writer,  to  gnaid 
against  evil,  and  secure  the  greatest  amount  of  benefit. 

Note. — The  book  is  in  good  preservation  ;  but  is  incomplete.  It  is 
entered  in  Des.  Catal.  voL2.  p.  63,  art.  14. 

•  I  aUnde  to  apasnge  ofthe  J^neM,  andtoaaothsr  ia  Milton's  piinelptl  po«B« 


Manuscript  book,  No.  6.^!?oimtennark  899. 

Siciicn  1  •  Containing  rough  notes  of  an  itinerafy,  by  Nitaia  naraytrnf 
wu  noticed  under  the  head  of  Teluga  manoscript  books. 

8ectiam%  Parana Rawui-mahatmifamf  Ukktn  from  iht  Brahmandam* 
ptranojn. 

This  paper  does  not  seem  to  be  entered  in  the  table  of  contents.  It 
btdoenment  of  octavo  size,  written  on  China-paper  in  Telugu  charac- 
ten,  bat  the  language  is  Sanscrit.    It  is  divided  into  two  sections. 

I.  The  early  life  of  Parasu-Ranuu  The  quarrel  of  his  fiither  with 
the  CsketHifoi.  The  slaughter  of  the  dheirlyas.  His  proceeding  to  the 
test ;  and  there  obtaining  from  the  sea-king  and  goddess  of  the  sea,  as 
much  land,  as  he  could  cover  by  the  flight  of  an  arrow,  discharged  from 
lib  bow.    These  particulars  are  stated  with  some  fulness. 

3.  Having  settled  the  country,  he  called  in  Brakmang  from  the 
Aiya^vraiOy  and  located  them  in  the  country  :  according  to  this 
doeament,  he  advised  the  calling  in  of  a  king,  from  the  Chola  country. 

Thedoenment  omits  any  mention  of  the  fishermen  made  BrahmanSf  or 

of  his  displeasure  against  them.    In  other  documents,  the  calling  in 

the  Bnkmans  from  Hindustan  is  ascribed,  not  to  Paratu-BamOi  but  to 

Ifsjntrfl-oerma. 
Two  Sanscrit  Mheoi  referred  to,  in  the  Telugu  portion  of  this  report, 

OB  enmioation,  are  found  to  be  incomplete ;  and  of  no  importance. 

There  are  imperfect  lines,  copied  from  different  &nes,  in  the  BhaUMa* 

^ete  character,  but  the  dates  are  only  of  the  Collam  era ;  and  they 

effsr  no  information  of  consequence. 

Hamiseript  book.  No.  12.— Countermark  (torn  of),  Viveea  Sindhu^  in- 
^riltetod  wisdom. 

A  dMological  series  of  instructions,  from  a  preceptor  to  pupils,  written 
bdii  Biiband  cbaraeter,  and  remaining  in  extremely  good  preservation. 

KoTAVDvic. — ^The  second  part  of  my  sixth  report  is  thus  concladed. 
IIabui,  iToMnkr  1888. 
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VII. — Notee^  prineipally  Geological^  on  Southern  India  ;  from  the  banks 
of  the  Tumbuddra  to  those  of  the  Cautery, -^By  Lieut.  Nbwbold,  '2Sd 
L.I. 

A  line  drawn  from  the  conflaence  of  the  Tumbuddra  and  Hogri  rivers, 
passing  southerly,  and  a  little  westerly,  through  Bellary,  Raidroog, 
Chittledroog,  Sera  and  Chinraipatam,  to  the  fortress  of  Seringapatam, 
will  give  the  reader  a  tolerably  correct  idea  of  the  route,  on  which  these 
notes  were  taken.  On  my  return,  a  route  a  little  to  the  east  of  this,  hf 
Bangalore,  was  pursued, 

A  wide  expanse  of  sand,  apparently  more  than  a  mile  in  diameter, 
marks  the  junction  of  the  two  rivers  just  alluded  to.  A  few  granitic 
blocks  and  bosses  rise  from  the  surface  of  this  arenaceous  waste,  on 
which  may  be  traced  distinct  furrows,  with  a  direction  parallel  to  that 
of  the  stream.  They  possess  all  the  appearance  of  having  l>een  caused 
like  the  furrows  on  the  Scandinavian  rocks,  adduced  by  Sefstrom  among 
his  evidences  of  a  vast  ancient  flood,  by  the  abrasion  of  pebbles,  swept 
over  the  surface  by  the  force  of  water.  But  these  furrows  are  still  in 
process  of  formation,  and  undergoing  alteration,  under  the  continually 
renewed  action  of  the  periodical  monsoon.  They  are  generally  from 
one  to  two  inches  broad,  coinciding  in  dimensions  with  those  of  the  roll* 
ed  pebbles,  found  in  the  river  bed  in  this  vicinit}',  the  small  size  of  which 
indicates  the  transporting  power  of  the  water  not  to  be  very  great. 
The  depth  of  the  furrows  varies  ;  and,  in  some  places,  has  been  inflo- 
enced  by  the  hardness  or  softness  of  the  rock  in  which  they  occar.  A 
few  tough  quartz  veins  hav^  successfully  resisted  the  abrading  procesi* 
and  are  seen  standing  out,  in  high  relief,  from  the  surface  of  the  worn 
rock ;  some  indeed,  have  even  formed  barriers  across  the  furrows. 

From  the  Tumbuddra  to  Bellary,  the  face  of  the  country  presents  an 
extensive  plain,  gradually  rising  as  the  traveller  progresses  southerly* ' 
A  little  to  the  east  of  Kurgode,  it  slopes  off  gently  to  the  east  and  west^ 
as  evinced  by  the  course  the  lesser  streams  take  on  their  way  to  join  ibe 
Tumbuddra  and  Hogri.    The  anticlinal  line,  if  I  may  so  term  it,  is 
marked  near  Bey  lour,  by  a  low  range  of  hills,  having  a  smooth  outline, 
and  running  from  Dasapur  nearly  S.  S.  £.,  and  thence  pursuing  a  N.  by 
W.  direction,  towards  the  Tumbuddra.    The  rocky  swells,  and  graniticT 
elevations,  in  the  vicinity  of  Tekkulkota,  are  situated  within  the  limitflt 
of  this  line.     Many  of  the  springs  and   rivulets,    that  water  the  plain^ 
abound  in  calcareous  matter,  which  is  observed  on  their  beds  and  banka^ 
both  as  a  nodular  and  travertine-like  deposit.    The  soil  covering  th0 
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tar&ce,  is  the  regutt  more  or  less  mingled  with  the  debris  of  the  sub- 
jacent  rocks,  and  the  calcareous  infillrutions  of  springs.  The  substra- 
tam  is  generally  decayed  granite  or  gneiss,  but  in  many  places  a  thick 
bed  of  the  nodular  calcareous  deposit,  or  of  a  conglomerate  of  the 
granitic  debris,  cemented  by  it,  intervenes,  as  may  be  observed  at 
Tekktttkota,  in  the  wells  of  the  village.  Around  thel>ases  of  the  granite 
hills,  the  regur  is  generally  covered  by  their  alluvium,  which  is  reddish 
sod  gritty.  Crossing  the  plain  in  a  southerly  direction  towirds  Tek- 
kolkota,  the  granite  is  seen  rising  into  clustered  hills,  both  at  this  place 
and  Sirragorra,  having  a  general  direction  to  the  S.  S.  £.,  though  con- 
futed when  taken  in  detail.  Salbandes  of  gneiss  are  observed  in  the 
plain,  between  these  two  places,  and  also  bedd  of  a  ohloritic  and  horn- 
blende schist,  running  S.  S.  £.,  which  alternate  with  the  gneiss. 

Kurgode, — At  this  place  the  granite  again  rises  into  hills,  not  re- 
markable for  their  height — direction  more  easterly  than  those  of  Tekkul- 
kota.  A  well,  about  M)  feet  deep,  at  a  little  distance  from  the  base  of 
tUe  hills,  affords  the  following  section  :— 3  feet  regur;  45  feet  calcare- 
ous nodular  deposit,  cementing  angular  fragments  of  granite,  and  boules 
of  basaltic  greenstone  ;  2  feet  granite.  The  rivulets  in  this  neighbour- 
hood deposit  a  considerable  quantity  of  carbonate  of  lime. 

BiUary, — ^Tbe  fort  of  Bellary  stands  upon  a  convex  mass  of  granite, 
ibe  oodine  of  which  resembles  the  hull  of  a  vessel  reversed.  Gneiss, 
inbedding  garnets  and  iron  pyrites,  occurs  in  the  plain :  this  rock,  as 
well  as  the  granite,  between  Bellary  and  the  Tumbuddra,  is  cut  by  nu- 
■eroos  basaltic  dykes,  the  direction  of  whose  main  branches  is  general- 
lyeuterly,  inclining  towards  the  south.  From  Bellary  toManchanhully, 
the  route  lies,  as  far  as  Halicundi,  over  the  surface  of  a  plain,  inter- 
Keted  by  date  nullahs.  A  greenstone  dyke  is  crossed  to  the  N.  E.  of 
tbe  Utter  place,  and  a  little  to  the  S.  W.  a  range  of  hills,  taking  an  east 
by  southerly  direction,  composed  of  chloritic  and  hornblende  schist. 

Menehamkuiljf, — Formation  gneiss,  aud  a  fine  grained  granite, contain- 
ing nests  of  black,  brown,  and  silvery  mica,  in  small  scales. 

Baiinog  kiUsomd  Gorieatnudrum, — The  Raidroog  hills  are  of  gneiss 
ttd  gDey  granite.  Veins  of  iron  ore  (heematitic),  and  nests  of  mica, 
*^o«mI  in  the  former.    Direction  of  the  hills  N.  by  W. 

Bmrnnhdly. — ^The  lowest  rock  here  is  of  a  reddish  felspar,  rapidly 
^^maposing,  traYcrsed  by  beds  of  greenstone. 

Chiiiledroog, — The  bills  on  which  the  fort  stands  are  a  cluster  of 
i^en,  terminating  the  northern  extremity  of  a  mountainous  crescent, 
^key  are  composed  of  a  coarse-grained  crystalline  granite,  containing  a 
'^  proportion  of  quarts,  black  foliated  hornblende,  white  and  red 
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felspar,  and  a  little  mica.  The  general  outline  of  these  fortified  heights 
resembles  tbat  of  the  rocks  near  Bellary :  vast  blocks,  both  roandcd  and 
angular,  resting  on  a  large  convex  plateau,  and  near  the  hamt  fbrmiag 
caverns.  The  height  of  ibe  most  elevated  has  been  calculated  at  aoo 
feet  above  the  plain.    The  general  direction  of  the  range  is  N.  hj  K 

Hgrrioor. — The  bed  of  the  Hogri  here  is  of  clay  slate,  into  th«  compel 
sition  of  whicb,  chlorite  and  a  little  mica,  in  minute  darkish  scales,  enten ; 
giving  the  rock  a  speckled  appearance.  Some  varieties  are  coapaet* 
hard,  and  of  a  fibrous  structure;  others  sectile,  earthy,  and  dull.  This 
fragments  of  the  latter,  held  in  a  platinum  forceps  before  the  blow-pipe^ 
fuse  partially,  but  with  difficulty,  on  the  edges  into  a  greenish  giej 
enamel.  The  surface  of  the  plain  is  undulating,  and  covered  with  frag- 
ments of  the  subjacent  schists 

Sera, — The  country  between  Herrioor  and  Sera,  is  a  suoeeaaioo  of 
plains,  the  principal  rock  of  which  is  gneiss,  crossed  to  the  E.  by  ^kes 
of  greenstone;  beds  of  a  hard  mica  stale  oecur,  traversed  byYeinsof 
lerruginoas  quartz,  and  quartzy  iron  ore. 

Car^aA.— From  Sera,  through  Coiumbella  and  Chuloor,  to  the  Tiehi^ 
ty  of  Curbah,  the  sur&ce  of  the  country  is  an  undulating  table  land*  gr»* 
dually  rising  towards  Seringapatam — the  formation  much  the  saise  as 
between  Herrioor  and  Sera.  ' 

Near  Curbah,  however,  the  principal  rock  appears  to  be  of  a  while 
quarts,  with  talc  disseminated.  The  whole  has  a  schistose  structure 
commoD  to  many  of  the  rocks  in  the  vicinity  of  Seringapatam.  ▲ 
brown  variety,  with  mica  in  spangles,  resembles  avanlurint.  Com- 
pact  kanker  and  nodules  of  hsematitic  iron  ore,  are  found  here  in  hod^ 
near  the  surface. 

Belloor. — Approaching  from  Myasamudrum,  the  Mysore  plain,  er 
table  land,  is  diversified  by  two  low  broken  ranges  of  hills,  of  a  fiat 
grained  grey  granite,  with  small  crystals  of  shining  felapar.  A  c«arM 
sort  of  gneiss  is  fbmid  in  the  beds  of  nullahs  in  the  plain,  with  Ufgish 
scales  of  silvery  mica,  and  crossed  by  beds  of  tale  slate  with  chlorite. 

Near  Belloor,  these  hills  subside  hito  a  rocky  swell,  o«  which  seals 
both  masses  of  granite  and  gneiss.  At  Belloor,  the  lowest  straiiMI 
rock  I  observed  (18  feet  below  the  surfuce),  was  gneiss  aboandittg  with 
small  scales  of  glittering  black  mica.  The  stmta  were  sligfatly  nclin« 
ed — dip  west.  Potstone,  talc,  and  chlarite  slate,  associated  with  tbs 
gneiss,  are  found  in  the  neighbourhood.  Direction  of  tbe  hiUs  nearly 
due  north. 

Na^ttmungahm, — Plain— formation  gneiss,  with  both  while  and  pale 
red  quartz.    Dip  of  strata  41*  to  the  wastwaid.    Direction  north. 
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A  little  to  the  west  of  the  fort  runs  a  low  ridge,  with  a  smooth  undo- 
htiog  ootline — the  formation  of  which  is  a  variety  of  talc  and  mica 
slate  with  ehlorite. 

Sr&9aM  Bdgoia,^Tht  road  from'Na|^muDgaIam  to  Belgola,  liea  over 
asoccesiiioii  of  low  roaiidish  hills  of  gneiss,  ahounding  with  large  plates 
ofsilTery  mica.  The  higher  peaks  and  tors,  as  well  as  the  rock  on  which 
stands  the  Jaina  colossus  of  Qomalu  Raya,  are  of  granite.    The  latter 
rock  is  a  steep  convex  boss,  crowned  by  the  usual  detached,  irregularly 
shaped  nuMses  of  a  fine  grained  granitey  consisting  of  granules  of 
sloiidy  quarts,  and  felspar  of  a  pale  rose  colour,  with  small  black  scales 
of  niea.    The  ascent  to  the  temples  and  colossus,  on  the  summit  of  the 
principal  hill,  lies  over  the  steep  convex  rock,  which  is  rendered  slip- 
pery by  the  bare  feet  of  the  priests  and  pilgrims  that  frequent  the 
plsee.    I  observed  several  inscriptions  in  Canare<<e  on  the  surface.  The 
temples  and  porticos  are  of  simple,  massive  and  elegant  arcbitecturoy 
ptrtieularly  the  entrance  to  the  quadrangular  enclosure,  in  which  stands 
fte  Jaina  colossus,    llie  effect  produced  by  the  first  view  of  the  statue 
01  passing  into    the  quadrangle,   is  singular  and  imposing;  but  a 
dose  inspection  can   hardly   be  gratifying  to  the    eye   accustomed 
to  the  exquisite  proportions  of  the  statues  of  Europe.    It  is  about 
70  feet  high,  entirely  divest  of  drapery,  in  an  erect  position,  facing 
the  north,  and  has  the  curly  hair,  large  pendulous  ears  and  thick 
Hpi^  so  peculiar  to  Jaina  images :  the  placid  expression  of  the  features 
nuids  one  of  the  head  of  Memnon:  the  legs  are   wreathed  with  the 
kites  of  a  parasitical  plant  (the  ratimulla),  sculptured  in  the  granite,  and 
tofether  with  the  hands  are  clumsily  executed.    The  opinion  of  the 
Bake  of  Wellington,  that  the  rock  had  been  cut  down  until  nothing  bnt 
ihe  image  remained,  I  found  corroborated  by  the  statements  of  the 
*lte  priests,  and  a  personal  examination  of  the  base.    Two  black 
tlibi,  bearing  long  inscriptions,  copies  of  whi)h  are  lodged  in  the  libra* 
lyof  the  Literary  Society  of  Madras,  stand  on  each  side  the  entrance 
iito  the  qnadran^e* 

Tlie  village  lies  between  the  two  hills ;  it  contains,  besides  temples,  a 
hulionu  Jain  college,  a  large  bouri,  the  white  houses  of  the  Shravaks, 
iriiin  laity,  and  the  dwellings  of  a  few  Hindus  and  Mussulmans. 

^ngmptdmrn. — ^The  principal  rock  seen  in  the  island  of  Seringapatam 
ii|ieiBi,  ssMoeiMted  with  mica  and  hornblende  schist ,and  also  with  a  schist 
*Udieontains both  these  minerals  combined  with  felspar  and  quarts.  The 
^section  of  these  rocks  is  seen  in  the  fosse  surrounding  the  fortress: 
**tt  pioeeed  from  the  Wellesley  bridge  towards  the  Mysore  gate,  we 
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observe  dykes  of  a  silicious  rock*,  penetrating  the  gneiss,  and  in  some 
places  OYerlapping  it  for  a  short  distance  on  either  side  the  dyke.    Thii 
rock,  like  the  trap  rocks  of  Bijapore,  has  a  tendency  to  the  schistous 
structure,  and  splits  like  them, when  struck  by  the  hammer,into  aogolar 
fragments,  the  superficies  of  which,  exhibit  similar  dendritic  appear- 
ances, but  more  perfect.    The  fissnres  by  which  the  rock  splita  (the 
dry  cracks  of  European  miners),  as  may  be  discovered  by  a  micros- 
cope, and  often  even  by  the  naked  eye,  are  pre-existent  in  its  stmctmet 
and  resemble  those  in  basalt  and  other  substances,  which  hare  cooled, 
after  being  greatly   heated.    The   dendritic  appearances   in  igneona 
rocks  have  been  ascribed  to  the  infiltration  of  metallic  oxides,  and 
with  more  show  of  reason  to  electric  currents,  circulating  throogh  Uie 
pores  of  the  rock ;  but  in  some  instances,  particularly  in  rocks  of  ae* 
knowledged  aqueous  origin,  they  assume  so  much  the  character  of 
mosses  and  ferns,  that  it  would  be  matter  of  some  interest,  if  botaiiiitt 
would  institute  a  minute  enquiry  into  the   forms  usually  seen  in  eaek 
rock,  with  a  view  of  ascertaining  the  question  of  their  organio  origin* 
In  rocks  of  a  decidedly  igneous  character,  the  arborescent  appearances 
are  generally  far  less  perfect  than  those  in  limestones,  and  other  roeks 
of  deposition ;  and  will  be  probably  found,  as  just  remarked,  to  bo 
occasioned  by  the  metamorphic  powers  of  electric  currents,  acting  npon 
metallic  particles  disseminated  in  the  substance  of  the  rock.    The 
beautiful  arborescent  outlines  in    mocha  stones  are  now    aoppoaed 
to  arise  from  mineralized  plants  of  the  cryptogamous  class,  and  Dr* 
Macculloch  has  detected  both  in  them,and  the  moss  agates,  aquatic  oon^ 
fervee,    unaltered  both  in  colour  and  form,  and  coated  with  iron  oxide* 
An   onyx  agate  belonging  to  the  Earl  of  Powis,  contains  the  chrysalit  of 
a  moth  ;  and  the  red  colour,  observable  in  this  class  of  minerals^  has 
been  discovered  hy  M.  Turpin  to  be  owing  to  an  insect,  the  Proiotoc* 
ens  Kermesinus,  in  form  of  seminnles,  or  red  globules.    M.  Qanlty  ds 
Chaubry  found,  that  when  powdered  cornelians  were  mixed  withblaek 
oxide  of  copper  in  a  porcelain  retort,  and  heated  to  redness,  carbonk 
oxide  and  carbonic  acid  were  disengaged ;  and  some  pyro-aceticradd, 
and  pvrogenic  oil  formed :  proving  that  the   colouring  matter  of  Iki 
mineral  is  of  an  organic  nature.    Apologising  for  this  digression,  I  shall 
rest    content  for  the   present,  by    calling    attention    to  this  cuiieas 
subject,  expressing  at  the  ssme  time,  my  strong  belief,  that  aany 
appearances   in  transition   and   secondary  rocks,   hitherto  considered 

•  This  rock  U  probably  identical  with  that  described  as  a  horastone  by  BoehaoaB,  aaA 
a  iilicioas  slate  by  I>r.  Beasa ;  the  fissures  imparting  a  schistoiis  character  to  the  iMk, 
do  not  resemble  the  lamin»«of  deposition. 
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as  iDorganie,    are,    in    truth,    lapid ideations    of  animal    or     Yegeta- 
ble   matter. 

The    formation    of  the   silicious  rock    is   evidently   posterior  to 
the  gneiss,  as  we  see  it,  as  before  mentioned,  not  only  slightly  over- 
lapping  and  penetrating  it,  but  also  penetrating  the  associated  bril- 
liant hornblende  schist.     It  appears  to    be  however,  anterior  to  the 
intrusion    of  the   greenstone   dykes,  in    the    immediate  vicinity,  one 
of  which    is   seen    in    the   fort    diteli,    slightly    overlying  it.     It  is 
generally      of     a    greenish      grey    colour,    tough,    compact,     trans- 
lucent at  edges,    fracture   semtconclioidal,    sometimes  containing  mi- 
irate  shining    felspathic    crystab.     Before    the   blow-pipe    per  se  it 
whitens,  and  melts. slightly,  and  with  difficulty  at  the  edges:  fuses 
with  carbonate  of  soda,  with  effervescence,  inioa  greyish  white  enamel. 
Aa  opaque  variety,  which  appears  to  consist  entirely  of  compact  felspar, 
Hieitt  without  much  difficulty  per  se  into  a  light  gre>  enamel. 

A  dyke  of  red  porphyry  (noticed  by  Dr.  Benza),  is  seen  erostsing 
^agonally  the  bed  of  the  Cauvery,  opposite  the  sally  port,  where  Tippoo 
Ml  covered  by  the  wounded  and  slain.  The  direction  of  the  dyke  is 
N.40£.  It  consists  of  flesh-coloured  felspar  crystals,  imbedded  in 
tpaiteof  the  same  mineral,  but  of  a  deeper  red,  having  a  number  of 
M  green  acieular  and  prismatic  crystals,  resembling  tourmaline,  dis- 
KBiinated.  The  gneiss  at  the  junction,  presents  few  indications  of  al- 
(ttatioo,  beyond  being  rendered  more  compact  and  imlurated.  Large 
deposits  of  tufaceous  kanker  take  place  on  the  banks  of  the  river,  cou- 
aiting  generally  of  a  whitish  grey  carbonate  of  lime,  with  a  sponge-like 
slnictare,  imbedding  nodules  of  a  more  ancient  formatiuu,  and  a  more 
compact  variety  \  also  bits  of  felspar,  quartz,  &c.,  debris  of  the  subja- 
cent rock,  and  roots  of  grasses.  The  gneiss  is  traversed  by  pegmatitic 
veins  of  red  felspar,  and  a  light  grey  traasluceni  quartz,  which  are 
Ibeoisfilves  penetrated  by  thin  veins  of  compact  feLspar,  tinged  of  a  faint 
pbtachio  greent  probably  1^  actynolite,  a  mineral  generally  found  as- 
loeiMed  with  the  pegmatitic  veins.  The  rock  composing  the  green 
vast, before  the  blow-pipe,  first  reddens;  secondly  becomes  black,  and 
finlly  melts  into  a  dark  emerald. 

liimid  of  SerimgtiptUam. — The  island  of  Seringapatam  is  formed 
I7  the  bifurcation  of  the  Cauvery  into  two  streams,  which  again 
tnule  a  little  to  the  eastward  of  their  separation.  It  h  about 
te  miles  in  length,  and  about  one  and  a  half  in  breadth  in 
^  niddle.  Its  surface  is  convex,  sloping  to  the  streams  on 
cither  side.  The  fortress  is  situated  on  the  western  extremity,  and 
^  ssbarb  of  Sfaahr  Ganjam,  about  the  centre  of  the  island.  Near  this 
>&  a  cypress  garden,  stands  the  handsome  mausoleum  of  Hyder  and 
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Tippoo.  This  mausoleum  is  supported  by  finely  polished  pillarsof  adaik 
rock,  containing  black  crystals,  in  a  dark  paste,  rendered  still  darker 
by  the  oil,  with  which  the  pillars  appear  to  be  constantly  rubbed.  Bach- 
anan  thought  these  spots  were  dark  crystals  of  basal  tine,  or  aagite,  im- 
bedded in  the  hornblende ;  and  Dr.  Benza,  who  subsequentlj  vibited 
the  locality,  is  also  uf  this  opinion,  adding  moreover,  that  the  hornblende 
rock  of  the  dykes,  in  the  fos^e  of  the  f  >rt  just  described,  is  identical  mith 
that  of  the  pillars.  We  are,  however,  informed  by  Buehannn,  tlutt  the 
ro*;k,  from  which  the  pillars  are  cut,  was  brought  from  Cudhully,  near 
Turivioary,  about  fifty-two  miles  N.  E.  from  S^ringapatam. 

After  a  careful  examination  of  the  pillars  in  the  mausoleum,  and  a 
fragment  of  them  given  to  my  friend  Captain  Allardyce,  by  the  mullah 
of  the  mosque,  and  of  the  ro<k  in  sit Cl  at  the  quarry  of  Cud huUy,  near 
Turivicary,  from  which  it  was  cut,  during  a  subsequent  ? iait  to  tbii 
part  of  Mysore,  I  feel  assured  that  the  hornblende  rock  of  the  dykes  at 
SeringHpatam,  and  that  compo*iin^  these  beautiful  columns,  are  by  no 
means  identical.  Had  they  been  so,  the  natives  would  not  have  gone 
fifty-two  miles  to  quarry  stone,  which  might  have  been  procured  on  tbt 
apot.  The  Cudhuliy  rock,  and  that  of  the  pillars,  is  composed  of  a  daik 
.  talcose  paste,  imbedding  black  crystals  of  a  mineral,  strongly  attraeted 
by  the  magnet.  This  paste  is  sectile,  and  infusible  per  se  before  the 
blow-pipe.  The  hornblende  rock  of  the  dyke  on  the  contrary  is  hard| 
and  fuses  into  a  greenish  black  glass :  the  imbedded  crystals  of  this  mi* 
neral,  decomposing,  often  fiill  out,  imparting  a  variolated  appearance  to 
the  surface.  The  geological  situs  of  the  talcose  rock  mill  be  described 
in  a  future  paper  $  suffice  it  to  observe  that  it  is  associated  with  the  tale 
slate.* 

The  Caut0ry  rtver.— The  Cauvery  at  Seringapatam,  during  the 
lains,  is  a  deep  and  rapid  river ;  but  easily  fordable  during  the  dry 
aeason :  the  bed  is  rocky  and  encumbered  by  large  fragments  ^ 
granite  and  gneiss.  Its  bed  cannot  vie  with  those  of  the  Kistnah 
and  Godavery,  in  precious  stones,  come-lians,  agates,  ftc.  Qra- 
nite,  greenstone,  and  gneiss,  imbedding  corundum,  and,  thonijjh 
rare,  the  ruby,  with  its  associated  schists,  are  the  rocks  gene* 
rally  passed  over  by  its  waters.  Garnets  and  iron  ore  are,  however, 
frequently  found  in  the  bed;  cornndum  seldom.  This  beautifid 
and  sacred  stream  takes  its  rise  among  the  Coorg  moontaina,  and  tra* 
verses  the  peninsula  in  an  easterly  by  southerly  direction.  After  wa* 
tering  a  large  part  of  Mysore,  it  descends  into  Coimbatore  at  the  fidls 
of  Sivasamudrum,  and,  passing  Trichinopoly,  disembogues  its  wateca 
through  various  channels  into  the  Bay  of  Bengal,  between  Porto  Novo 

*  See  note  on  tbis  •iibj«ctat  the  end  of  this  iQwuL^Mdilor* 
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tnd  Adrianpafan,  It  cootribates  immensely  to  the  fertility  of  the 
countries  tlirongh  vbich  it  passses  ;  its  waters  are  conreyed  into  the 
fifldv  prieeipally  by  meant  of  water-courses,  and  anicats,  constructed 
tt  a  vast  expence  by  the  Hindu  princes  of  Sontbem  India.  Two  crops 
of  rice  are*  in  general,  annually  produced  on  its  banks,  besides  large 
qoaotitiea  of  most  excellent  tobacco,  sugar*cane,  &c.  The  soil  brought 
down  by  it  is  a  fine  rich  clay,  produce  of  the  disintegration  of  the  rocks 
over  which  it  passes,  and  often  mingled  with  a  considerable  portion  of 
catbunate  of  lime,  deposited  by  its  waters,  and  decayed  vegetable  matter. 

It  ia  navigated  principally  by    basket-boatit,  and  conveys  the  produce 

of  Salem,  Coimbatoor,  and  Trichinopoly  to  the  sea. 

Having  reached  our  southern  limit,  we  will  now  return  northerly 
toward*  the  Tnmbuddra,  by  a  difTorenf,  though  almost  parallel,  route, 
Ijing  to  the  east  of  that  just  described. 

From  Seringapatam  to  Bangalore  the  formation  is  principally   gneiss 

tod  hornblende  schist,  penetrated  by  veins  of  actynolitic  and  chloritic 

felspar.    The  rocks  in  the  vicinity  of  Bangalore  are  granite,  gneiss, 

isd  greenstone,  in  dykes,  penetrating  them  generally  in  a  west  to  an 

csiterly  direction.   Tabular  masses  of  a  lateritic  rock  overlie  the  gneiss, 

•  little  to  the  N.  W.  of  the  cantonment,    Passing  from  Bangalore,  the 

geologv  of  which  1  shall  have  occasion  to  notice  in  a  subsequent  paper, 

the  ruiid  lies  in  a  northerly  direction,  towards  the  celebrated  stronghold 

sfNuodidroog. 

^Mndidroog, — Gneiss,with  a  few  clusters  and  detached  hills  of  granite 
^g  vbove  the  undulating  level  of  the  table  land,  are  met  with.    The 
■oil  is  generally  a  bluish  red,  loamy  clay,  and  a  quartzy  detritus  , 
sbosoding  in  ferruginous  nodules — debris  of  the  lateritic  rock,  which 
ineen  on  the  snrfiice  in  scattered  patches.    Near  Yellavonkah  I  ob- 
mved  a  mass  of  it  covering  the  surface  of  the  road,  and  again  noticed 
if  near  Nundidroog,  where  it  was  partially  employed,  with  other  stones, 
iiihe  consiroetion  of  a  bund  of  a  tank.     This  contained  much  less 
H<^:i  than  the  former,  nor  was  it  so  porous.    A  little  north  from 
I^bully,  a  hill,  principally  of  gneiss  in  contorted  strata,  is  seen,  with 
^Msriy  Dorth  and  south  direction.    Its  southern   extremity  is  crossed, 
ftosi  west  to  east,  by  two  basaltic  greenstone  dykes ;  the  first  of  which 
Moiestes  on  entering  the  hill  from  the  west:  the  larger  branch  pursues 
ilieotrse  through  the  hill  without  much  intermption,  and  sinks  beneath 
iWinriaee  of  the  soil  on  the  opposite  or  eastern  side.    Its  breadth  is 
^  15  to  90  yards.    The  rock  through  which  it  passes,  particularly  on 
fc  left  side  of  the  dyke,  where  it  has  a  scarp  of  above  eight  feet  high, 
WthtappeaiBDeeofa  channel  cut  in  the  rock.    The  left  braach  of 
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the  bifurcation  gradually  diminishes  in  width,  till  it  finallj  disappear! 
in  thesnbstance  of  the  rock,  after  performing  an  easterly  course  of  mora 
than  200  paces.    The  second  stream  is  not  so  wide  as  the  first,  and 
passes  through  a  higher  part  of  the  hill.    After  cutting  the  summit  and 
giving  off  one  or   two  minor  branches,  it  separates  into  a  namber  ol 
ramifications,  which  spread  out,  become  thinner  and  shortly  disappear. 
They  sometimes  cease  abruptly,  and  re-appear  at  short  intervals.    Short 
parallel  veins  are  observed  at  a  little  distance  from,  but  having  no  cod« 
nexion  with,  the  main  stream.    These  facts,  which  I  have  observed  in 
other  parts  of  India,  and  the  disturbance  observable  in  the  rocks  ia 
which  these  dykes  intrude,  incline  me  to  the  belief,  that  the  primitive 
rocks,  in  which  they  are  found,  must  have  been  in  many  cases,  riven 
in  a  nearly  solid  state  by  a  force  from  below,  the  vibrations  of  which 
proceeded  nearly  at  right  angles  with  the  poles  of  the  eaKh,   and  that 
formed  vents  for  the  liquid  basalt, struggling  up  from  beneath.    That 
the  imbedding  rock  is  not  contemporary,  and  did  not  exist  in  a  state  of 
fusion  with  the  basalt,   is  indicated   by  the  wall-like  escarpments,  cut 
shear,  as  if  by  the  chisel,  through  the  former,  into  conduits  for  the  escape 
of  the  latter.  There  is  here  no  passage  of  the  one  into  the  ether;  a  decided 
line  of  demarcation  exists  throughout.    Veins  of  quartz  and  felspar 
existing  in,  and  apparently  coeval  with,  the  granite  itself  are  seen 
divided  by  the  basaltic  stream,  and  solid  fragments  of  the  former  im- 
bedded in  its  course.    Others,  still  larger,  are  frequently  entangled  ba- 
tween  the  ramifications  of  the  basalt ;  and,  in  detached  blocks^  occasion* 
ally  resemble  a  vein  of  granite  in  the  basalt. 

In  conclusion  of  these  remarks,  I  may  add  that,  in  dykes  of  considerable 
width,  both  sides  of  which  are  bounded  by  walls  of  granite,  the  latter 
rock  becomes  altered,  as  though  by  igneous  agency,  whilst  the  former, 
on  its  approximation,  becomes  compact  and  comparatively  dull,  the 
consequence  of  sudden  refrigeration  from  coming  into  contact  with  the 
granite.  Towards  the  centre  of  the  dyke  the  basalt  becomes  more 
granular  and  crystalline,  and  sometimes  porphyritic,  imbedding  crystals 
of  a  greenish  felspar  :  acicular  crystals  of  augite  occur  in  both.  Tlie 
surface  has  a  slightly  blistered  appearance.  Where  basalt  ia  found 
encrusting  gneiss,  its  edges  are  found  graduating  into  a  thia  coat  of 
greenish  eurite,  the  surface  of  which  is  frequently  vesicular,  theeavitiee 
containing  a  yellowish  brown  powder.  This  earitic  basalt  acquiree  a 
greyish  green  hue,  imbedding  small  crystals  of  epidute  and  frequently 
yellow  iron  pyrites.  It  also  retains  a  portion  of  the  augite  ;  ezcfaaog- 
ing  the  dark  crystals  of  hornblende  for  the  light  gn^en  epidote.  An- 
gular masses  of  dislocated  granite,  with  fragments  of  the  basalt  ac^ria^ 
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to  tbeniy  are  freqnently  found  in  the  Yiciniry  of  these  dykes.  The 
deep  verdeal  ^staet,  we  often  see  cleaving  from  sommit  to  base  whole 
hois  of  granite,  divide  also  the  basaltic  veins.  At  what  period  these 
fissures  and  dislocations  have  occurred — whether  from  foreign  disrup- 
tire  causes,  or  from  that  spontaneous  separation,  to  which  it  is  well 
koown  granite  is  subject,  is  difficult  to  determine.  It  seems  certain  that 
they  are  posterior  to  the  irraption  of  the  basalt. 

The  rock  of  Nundidroog  rises  to  the  alleged  height  of  1,700  feet 
ibove  the  surface  of  the  plain,  at  the  southern  termination  of  two 
nnges  of  bills.     The  western  range  has  a  N.  W.  direction,  the  eastern 
proceeds    nearly    due  north,  until  it  approaches    Pumiah  Chatraniy 
vhence  it  bends  its  course  to  the  N.  N.  E.  to  Worralconda.    From 
Vorralconda  it  eitends  northerly  to  Sondoo ;  thence  sweeping  to  the 
N.  W.  it  enters  the  Ceded  Districts.     A  range  is  observed  some  miles 
to  the  east  of  Pumiah  Chatram,  which  has  hitherto  a  N.  K  direction, 
bot  here  bends  towards  the  west.    The  valleys,  as  in  the  Nundidroog 
rtnge,  appear  to  eross  the  line  of  direction,  their  course  being  nearly 
cut  and  west    A  hill  called   Chinna-raya-conda,  a   little    north  of 
Vandidroog,  and  the  next  in  the  range,  was  pointed  out  to  me  as  the 
nte  of  the  sources  of  the  rivers  Peonaur  and  Palaur.    The  former  takes 
kence  a  northerly  course,  and  falls  into  the  Bay  of  Bengal,  near  Nellore. 
The  latter  pursuing  a  southerly  course  to  the  east  of  Bangalore,  adds 
iti  waters  to  the  ocean  near  Sadras.    This  fact,  if  it  does  not  prove 
thii  to  be  the  highest  part  of  the  table  land  of  Mysore,  demonstrates 
tbe  descent  of  the  land  hence  to  the  north  and  south. 
The  hill  of  Nundidroog  is  a  mass  of  granite,  on  the  sides  of  which 
fcst  Uocks  of  the  same  rock,  and  dislocated  masses  precipitated  from 
the  nimmit.    Among  them  are  occasionally  seen  globular  and  angular 
Uocb  of  trap,  indicating  the  vicinity  of  a  dyke.    At  the  base  granitoidal 
SBeiis  is  seen    near  the   summit,    impending  cliffs  of  granite  and 
nenitic  granite  rise  to  the  apparent  perpendicular  height  of  60  or  70 
fcet  above  the  rest  of  the  rocks,  cleft  by  vertical  fissures,  and  without 
^  slightest  appearance  of  stratification :  this  rock  contains  both  a 
^towaish  and  white  lelspar :  a  small  grained  sienitic  variety  with  a 
Kght  green  ebloritie  hornblende  also  occurs.    But  the  variety  which 
V*edomioate8  has  crystals  both  of  a  translucent  (albite)  and  opaque 
^tbh  felspar ;  the  latter  projecting  on  the  surface  give  the  rock  a 
F^eoliir  white  mottled  appearance.    Porphjrritic  veins  imbedding  large 
t>T>tals  of  foliated  felspar,  with  plates  of  a  dark  green  mica,  intersect 
ttihstrock. 
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Worraleonda. — From  Nandidroog  the  road  passes  throagfa  Puroiah 
Cbatram  and  Worralcooda,  along  the  eastern  flank  of  the  Nundidroog 
chain,  some  spurs  from  which  are  crossed  en  rome.    The  Meta-Meyre* 
cotta  ranges  lie  some  miles  to  the  right.   The  formation,  as  far  as  I  was 
enabled  to  judge  from  the  examination  of  the  spurs  just  alluded  to^  and 
of  some  detached  masses,  and  the  appearance  of  the  peaks  of  the  highest 
bills,  is  similar  to  that  of  the  hill  of  Nundidroog.    Several  gp'eenstone 
dykes  cross  the  plain,  from  west  to  east,  between  the  two  ranges.    One, 
close  to  Worraleonda,  has  a  northerly  direction.    I  followed  its  course 
some  distance  beyond  the  village,  in  the  expectation  of  seeing  it  unite 
with  a  large  westerly  dyke,  of  which  I  supposed  it  to  be  a  branch,  bat 
was  disappointed  by  its  dipping  beneath  the  soil,  and  thus  eluding  n^ 
search.    Retracing  my  steps  south  of  the  village,  I  had  the  satisfaction 
to  see  this  surmise  verified  by  its  joining  the  main  westerly  dyke.    As* 
cending  a  large  mass  of  granitoidal  gneiss  composing  the   Worraleonda 
hill,  I  observed  another,  but  smaller  dyke  traversing  the  rock  in  the 
same  direction.    This  also  joins  the  main  dyke  a  little   south  of  the  hill 
— it  exhibits  brass-coloured  pyrites,  and  needle-shaped  uugite  crystals. 
Flanking  the  larger  dyke,  beds  of  both  a  red  crystalline  and  compact 
felspar  occur,  with  quartz  and  thin  veins  of  chlorite,  as  well  as  a  green- 
ish eurite  which  appears  to  owe  its  colour  to  epidote.    This  eurite  gn^ 
duates  into  basaltic  greenstone,  like  that  of  Deonhully.    Magnetic  iron 
sand  is  obtained  from  the  beds  of  the  nullahs  in  this  vicinity,  and  in- 
deed, throughout  the  taluk,  and  smelted. 

BaugoopuUy.-^The  Nundidroog  range  appears  to  terminate  a  Ibw 
miles  N.  of  this  place,  as  the  Polls  range  on  the  right  is  approached. 
Several  trap  dykes  stretch  across  the  plain,  between  the  two  langet, 
with  an  easterly  direction.  One  of  them  a  little  to  the  west  of  tha 
deserted  village  of  Mangsundrum,  gives  off  branches  to  the  north  and 
south.  The  latter  throws  off  a  vein,  which,  entering  uito  a  convex 
mass  of  gneiss,  spreads  out  into  numerous,  and  occasionally  inter* 
aecting,  ramifications.  About  a  mile  south  of  Baugoopully  the  plain 
is  strewed  with  bits  of  ferruginous  quarts,  reddish  felspar,  with  frag- 
ments of  a  compact  actynolitic  vein:  a  little  farther  on,  the  latter  Is 
seen  in  the  bed  of  a  nullah,  partly  lying  in  lamellar  masses  on  the  top 
of  weathered  gneiss,  and  partly  in  thick  veins,  running  a  W.  N.  W. 
direction,  and  having  a  dip  of  about  40^  to  the  south.  Between  it  and 
the  gneiss,  I  observed  a  layer  of  a  reddish  felspar  and  quarts,  varying 
from  half  an  inch,  to  several  feet  in  thickness.  This  frequently  becomes 
veined  with  the  lively  green  of  the  actynolite,  and  acquires  a  schiatoio 
ehaxacter.    The  actynolite  rock,  via  versdf  imbeds  crystal  of  a  tleih* 
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coloured  felspar,  forming  an  elegant  porphyry.    Green  mossy  looking 
crystal*  of  actynolite  may  be  seen  between  the  porphyry  and  the  em- 
bedding felspar  rock.    Veins  of  a  transparent  quartz  intersect  it,  and 
near  them  occur  imbedded  cubic  iron  pyrites ;  iron  ore  in  reddish  octahe- 
dral crystals  also  occurs.     The  rock  imbeds  pure  actynolite,  in   long 
striated  diverging  crystals,  filling  up  small  cavities,  and  shooting  out  on 
the  surface.    The  rock  is  remarkably  tough,  heavy,  generally  crystalline, 
but  Bome times  compact  aseurite;  translucent  slightly  at  the  edges, 
fracture  uneven.    The  superincumbent  soil  is  red  ;   beneath  it  is  a  de- 
tritus of  ferruginous  quartz  pebbles,  pieces  of  actynolite  slate,  felspar, 
pisiform  iron  ore,  and  a  few  rounded  fragments  of  basaltic  greenstone, 
irluch  exfoliate  in  concentric  layers.    In  most  of  the  fragments,  even  in 
the  gneiss  itself,  I  observed  a  tendency   to  assume  a  pentagonal  and 
hexagonal  form.    I  also  picked  up  a  crystal  of  corundum  imbedded  in 
i  brownish  talc    A  greyish  brown  kanker  is  found  on  the  banks  of  the 
BoIUhs. 

Close  to  this  place,  crossing  the  rocky  hills  from  east  to   west, 
1  observed  a  broad  dark  band  descending    the    hill  side,  which  I 
took  to  be  a  basaltic  dyke,  since  directly  west  of  it  we  crossed  one  in 
the  plain,  exactly  in  the  line  of  its  direction.    This  I  found  to  be  the 
cue  on  ascending  the  hill,  which  was  composed  of  porphyritio  granite, 
in  large  ons  tratified  masses,  with  crystals  of  a  magnetic  iron  ore  disse- 
minated, generally  grey,  but  sometimes  imbedding  shining  crystals  of 
nd  felspar.    The  summit  is  crowned  by  vertical  masses  of  this  rock, 
Wing  a  tendency  to  exfoliate  in  thick  layers.    Near  the  base  is  a  con- 
vex mammillary  mass  of  the  same  rock,  in  which  the  crystals  of  felspar 
^  nests  of  mica  had  a  nearly  common  direction  viz.,  north  and  south, 
following  the  line  of  elevation  of  the  hill  itself.    The  dyke  of  basalt 
puses  completely  over  it,  at  right  angles  with  its  direction,  and  is  seen 
Crossing  the  plain  on  the  other  side  to  the  eastward.    Its  breadth  at  the 
^  of  the  hill  is  about  ninety  paces,  and  at  the  anticlinal  line  of  the  ridge 
^tseventy.  Over  the  southern  extremity  run$i  another  dyke,  or  a  branch 
^  the  one  just  described,  of  much  less  width.    Both  are  distinctly 
^le  at  a  considerable  distance  passing  through  the  grey  cliffs  like 
^dark  stream  of  a  muddy  cascade. 

From  Baugoopilly  to  the  frontier  of  the  Ceded  Districts,  the  for- 
>>^oni8  gneifls,  crossed  by  numerous  basaltic  dykes,  throwing  off  ra- 
^estions  to  the  north  and  south.  Flanking  the  dykes  are  seen  veins 
.<^ the  red  felspar  and  quartz  rock,  imbedding  actynolite  slate,  and  the 
P^phyritie  actynolite.  The  gneiss  strata  are  nearly  vertical ;  general 
^tion  north  and  south.  It  is  interstratified  with  the  micaceous  horn* 
^^e  iclust,  and  intersected  by  pegmatitic  veins  of  red  felspar  and 
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quart! •    A  magnetic  iron  sand  is  found  in  some  Rpots  on  the  totd 
the  vicinity  of  the  trap  dykes,  which  has  prohahly  resulted  from  tfa 
decomposition.    Most  of  the  basaltic  greenstone   found  here  sligh 
affects  the  magnet. 

Palgamudrum, — From  the  Mysore  frontier  to  PalsamndninSy  the  f< 
mation  is  tbiik  bedded,  or  gmnitoidal  gneiss,  in  highly  inclined  stn 
Masses  of  granite  occur  detached,  precipitated  apparently  from  t 
peaks  in  the  vicinity.  The  gneiss  is  intersected  by  basaltic  greenstc 
dykes,  running  generally  in  an  easterly  direction,  from  the  PoHa  ran 
on  the  right,  across  the  plain,  towards  some  outliers  of  the  Nundidro 
chain  on  the  left  or  west.  A  few  of  these  dykes  take  a  north  a: 
south  direction,  but  appear  to  be  ramifications  of  the  former.  Yei 
of  actynolite  slate,  generally  flanked  by  pegmatitic  beds  of  a  red  fc 
spar,  with  a  transparent  quartz,  traverse  the  gneiss  in  the  neighbov 
hood  of  the  greenstone  dykes,  with  whose  direction  they  in  a  g^ 
measure  conform.  Ranker  is  seen  in  compact  nodules,  both  of  a  gn 
and  reddish  colour,  on  the  banks  of  the  nullah ;  and,  though  rarel 
forming  small  mammillary  mounds,  apparently  around  the  mouths 
the  extinct  or  dried  up  spnngs  by  which  they  probably  have  been  d 
posited.  A  few  miles  south  of  Palsamudrum,  flanking  the  greenston 
I  observed  some  angular  blocks  of  sienitic  granite,  consisting  of  i 
opaque  felspar  imbedding  crystals  of  schorl,  with  a  little  grey  qnarl 

The  basaltic  greenstone  in  every  way  resembles  that  of  Baugoopill 
The  a ugite  crystals  on  the  surface  decay  into  a  reddish  white  eart 
which,  falling  out,  leaves  the  cavities  observable  on  the  sur&ee.  Cry 
tals  of  felspar  imbedded  in  it  are  subject  to  similar  decay,  leaving  larg 
cavities.  Magnetic  iron  ore,  in  crystals,  is  found  in  most  of  the  rocl 
of  this  place. 

7>r t many.— From  Palsamudrum  towards  Jaulipett,  the  road  lies  prii 
cipally  through  a  valley  between  two  short  ranges,  apparently  of  goei 
and  granite,  which  run  in  a  north  and  south  direction.  The  valleys  < 
breaks  form  acute  angles  with  the  line  of  direction.  The  hills  are  rocli 
masses,  covered  with  their  own  exfoliated  fragments»  and  destitata  > 
vegetation,  save  a  few  bushes  principally  of  cacti,  euphorbia,  and  m 
mosa.  Emerging  from  the  valley  a  little  south  of  Jaulipett,  the  iodenli 
outline  of  a  long  range  to  the  west,  pursuing  a  parallel  coarse  to  tho; 
on  the  east,  appears  on  our  left,  at  a  considerable  distance.  Spars  froi 
both  ranges  are  thrown  across  the  plain,  and  form  partial  barrier 
North  of  Jaulipett,  the  eastern  range  terminates  in  the  rock  of  P^i 
naconda,  about  a  koss  and  a  half  from  Goghirry.  A  few  detached  oqi 
tiers  continue  nearly  to  Terimany.  The  western  range  still  boanc 
the  horison  to  the  left,  preserving  a  deeply  indented  outline.  The  gafi 
in  both  the  ranges  seem  to  have  a  parallel  direction.    Indication!  c 
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the  regar  appear  in  this  vicinity,  and  abundance  of  a  whitish  grey  kan- 
ker.  Gneiss,  interstratified  with  micaceous  hornblende  slate,  is  the  prin- 
cipal rock  found  in  the  valley,  and  on  the  plain.  Strata  nearly  vertical 
—direction  northerly— -dip  to  the  east.  In  a  nullah  near  Somundapillyy 
is  a  bed  of  gneiss,  with  actynolite  in  tabular  friable  crystals,  with  the 
vioal  band  of  felspar  and  quartz  intervening  between  it  and  the  gneiss; 
the  latter  rock  in  the  vicinity  of  the  bed  is  contorted.  A  dyke  of  basal- 
tic greenstone  running  east  and  west  was  not  many  paces  distant.  Both 
this  rock  and  the  actynolite  are  not  so  often  seen. 

Magnetic  iron  sand,  is  procured  in  the  neighbourhood  of  Paupreddyt 

a  village  about  five  miles  from  Palsawudrum,  and   there  smelted.     I 

law  only  one  furnace,  which  is  of  much  smaller  dimensions  than  those 

itKootul  in  Mysore.    There  are  furnaces,  I  am  told,  at  Niddamaumri^ 

in  the  adjoining  taluk  of  Pennaconda.     I  observed  a  few  patches  of 

regur  in  the  low  grounds  about  Jaulipett.    The  gneiss,  about  this  place, 

where  it  has  been  penetrated  by  the  basaltic  d}ke,  is  solid  and  compact, 

Rsembling  close  grained  granite.     A  greenish  eurite  in  thin  veins  tra« 

venes  many  of  the  blocks,  giving  them  a  schistose  structure. 

The  gneiss  frequently  imbeds  large  crystals  of  a  white  felj^pur,  >frhich 
impart  to  the  rock  a  porphyritic  appearance,  singularly  contr.ii<tf  d 
with  its  own  lamellar  form,  and  can  scarcely  be  judged  of  in  :l  haul* 
ipecimen.    A  greyish  white,  aud  rather  friable  kanker,  is  found  at  a 
liltle  distance  beneath  the  surface,  in  beds  about  a   foot  deep,  and 
peaetrating  the  subjacent  gneiss.    Near  Raichoor  I  s<iw  a  rude  sioua 
udclay  furnace  for  burning  it  into  chunam,  about  four  feet  high  and 
30  inches  in  diameter.    Salt-pits  are  excavated  on  the  banks  of  the 
nullahs.    N.  E.  of  Goghirry  at   the  foot  of  the  hill  of  Shuhdu^gum^ 
ties  alow  hill,  crested  with  dark  looking  rocks,  visible  at  a  great  dis- 
hoce,  which  are  easily  recognized  to  be  part  of  a  basaltic  dvke.     It  is 
tbonly  afterwards  crossed  about  half  a  mile  to  the  east  of  the  hill,  and 
uaboat  30  paces  broad— direction,  east.    Two  others  of  less  dimensions 
tte crossed  shortly  afterwards:  they  have  a  similar  diiectiun.     Frag- 
*^<nti  of  actynolite  slate  are  frequently  picked    up,  and  it  may  be  seen 
^  thin  veins  traversing  the  red  pegmatite.    A   section  of  a  well  at 
Teriioany,  about  25  feet  deep,  presents  the  following  strata:  3  feet  gra- 
^^h  i  feet  grey  earth;  18  feet  beds  of  red  felspar  and  quariz,    with 
^yukg  greenish  earth,  and  friable  kanker  in  veins  and  fissures. 

&eiis  is,  as  before  remarked,  the  prevalent  rock  :  at  the  same  time 
^nioitbe  observed,  that  blocks  of  granite,  and  a  red  quartz  rook,  re« 
■ambling  that  creating  the  sandstone  and  clay  slate  formation  of  Cud* 
^Pah,  are  seen  in  the  walls  of  the  fort  and  choultry,  probably  bro  ug  hi 
^  the  range  north  of  Anantipur,  which  appears  to  be  a  continuatiou 
^the  undstane  laogea  of  Gooty. 
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Peroor, — At  Peroor,  a  village  situated  upon  the  eastern  bank  of  the 

Pennaur,  tbe  range  on  the  right  eeases  altogether,  while  that  on  the  left 

or  west  (the  Condaganpilly  range),  wears  a  smoother  aspect,  and  tarns 

off  to  the  west.    Tbe  quartz  rock  mentioned  at  Terimany,  here  occors 

in  sit(i,  in  a  bed  of  a  nullah,  a  little  to  the  east  of  the  fort :  it  rests  im« 

comformably  in  almost  tabulnr  masses  on  the  surface  of  tbe  gneiss.    It 

is  both  massive  and  schistose,  according  to  position ;  massive  when 

seen  in  blocks  protruding  from  the  surface  of  the  soil,  and  schistosei 

generally,  when  found  in  contact  with  the  gneiss.    A  thick  bed  lies  at 

the  bottom  of  the  nullah.    In  structure  it  varies  from  that  of  gneiss, 

to  that  of  the  red  granular  quartz  rock  of  Cuddapah,  and  contains  but 

a  minute  portion  of  mica.    The  gneiss  is  generally  much  weathered, 

and  abundantly   seamed  by  incrustations  of  kanker.     Its  strata  are  not 

80  much  inclined  as  hitherto,  having  a  dip  of  about  25^  to  the  £.  S.E.— 

direction  as  before.    Beds  of  the  micaceous  hornblende  schist  are  seeoi 

commonly  with  the  same  dip  and  direction  as  the  gneiss.    The  greenish 

eurite   and  accompanying  pegmatitic  veins,  like  the  basalt,  frequently 

intersect  the  line  of  direction  at  considerable  angles.    They  are  of  more 

recent  date  than  the  quartz  veins,  as  is  shown  by  their  passing  through 

them.    At  the  points  of  contact,  faults  or  dislocations  are  sometimes 

seen  in  the  latter ;  an  instance  occurs  in  the  gneiss  of  this  nullah. 

The  dislocation  is  of  a  few  inches,  in  a  W.  N.  W.  direction.    Granite 

is  still  seen  in  detached  masses.    Beds'of  the  micaceous  hornblende 

rock  are  observed  in  the  wells,  disintegrating  into  a  greenish  friable 

substance,  and  exhibit  various  stages  of  decomposition  in  the  same 

mass.     The  mica  is  seen  more  distinctly  in  the  decayed  portion} 

it  changes  to  a  silvery  brown  which  gradually  loses  its  brilliancy.    The 

hornblende    decomposes  with  the  felspar,  into  a  light  dirty  green 

friable  rock,  mottled  with  ferruginous  spots.    Probably  the  hornblende 

is  combined  with  actynolite,  which  not  only  gives  the  rock  a  schistoee 

character,  but    imparts  much  of    the  green  in  decomposition.     The 

eurite  near  this   mass  does  not  appear  to  be  in   the  slightest  degree 

altered.    This  rock,  like  basalt,  is  more  crystalline  in  the  middle  of 

large  veins.  In  small  veins  it  becomes  compact,  heavy,  extremely  tough* 

and  shows  a  disposition  to  split  into  rhomboids.    Crystals  of  epidote 

occur  in  tbe  gneiss  near  the  greenstone  dykes. 

jRampur.-^This  place  is  situated  on  the  right,  or  western  bank  of 
the  Pennaur,  which  is  here  upwards  of  200  paces  broad,  taking  a  bend 
to  the  east.  Its  bed  is  of  sand,  from  which  the  subjacent  gneiss  and 
micaceous  hornblende  slate  occasionally  protrude.  The  surrounding 
country  coniists  of  undulating  plains,  interspersed  with  a  few  scattered 
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hills.    The  ranges  ninning  to  the  north  are  no  longer  visible,  except  a 
few  peaks  above  the  western  horizon.    The  formation  is  much  the  same 
as  at  Peroor,  but  the  micaceous  hornblende  schist  is  more  abundant. 
Fragments  of  schist,  felspar,  and  ferruginous  quartz  cover  the  surface. 
Among  the  debris  I  picked  up  several  bits  of  a  ferruginous  jasper,  and 
potstone^  translucent,  of  a  faint  green,  and  imbedding  plates  of  mica. 
Potstone  is  said  to  be  dug,  not  very  far  off,  at  a  place  called  Reddor- 
pillj,  in  the  Durmaveram  taluk.    A  hill  of  gneis^:,  about  one  and  a  half 
mile  in  a  north  west  direction  from  the  village,  is  intersected  and  entang- 
led in  a  singular  manner,  by  two  basaltic  greenstone  dykes,  or  the 
branches  of  a  very  large  one  having  severally   an  east  and  an  E.  N.  E. 
direction.     I  observed  two  of  the  ramifications  cutting  through  beds  of 
ibe  micaceons  hornblende  schist.  The  mica  and  felspar  of  this  rock  are 
*  altered  by  contact,  much  in  the  same  manner  as  granite  and  gneiss.    The 
gneiss  of  this  hill  contains  both  red  and  white  felspar,  and  large  nests 
of  glittering  micaceous  hornblende,  veined  by  the  red  felspar.     Por- 
pbyritic  veins  of  this  mineral  with   translucent  quartz  occur,  having 
crystals  of  a  highly  magnetic  iron  ore  disseminated.    Some  fragments 
of  gneiss  have  a  schistose  appearance,  from  the  presence  of  actynolite 
or  crystallized  talc,  or  both.    Talc   in  its  crystallized  form  imparts  a 
ichistose  stracture,  as  before  observed  :  and  in  its  earthy  form,  it  softens 
tbe  gneiss,  gives  it  a  green  tint,  and  a  slightly  greasy   feel.    This  may 
^  obserired  in  the  fragments  in  the  walls  of  the  fort. 

OtffM. ^Formation  same  as  at  Rampur;  between  it  and  Gollah  one 
^  two  basaltic  dykes  are  crossed,  which,  with  a  single  exception,  had  an 
^terly  course.  Natron  occurs  in  the  beds  of  the  rivulets,  and  a 
^aartsy  magnetic  iron  ore  is  found  imbedded  in  the  micaceous  hornblende 
ichist:  the  latter  is  smelted  at  Almireddypilly,  and  at  four  or  five  other 
places  in  this  taluk  (Durmaveram).  The  wrought  iron  sells  at  about 
^npees  6  annas  the  maund  of  48  seers,  each  seer  weighing  24  rupees. 
^fUagoopak^'^ThiB  place  is  interesting  on  account  of  the  great 
'^  plain  of  Bellary  having  its  commencement  some  distance  to  the 
^  £.  of  the  village.  Hitherto  it  has  been  seen  only  in  detached 
patches,  generally  occupying  hanks  of  rivulets,  and  other  low  grounds  : 
'ot  it  occurs  spread  out  iu  one  vast  and  almost  uninterrupted  level 
*^  extending  in  all  directions  from  the  edges  of  the  detrital  soil, 
^  forms  a  broad  belt  at  the  base  of  the  hills  to  the  westward.* 
^  iatemiptions  of  the  regar,  when  they  do  occur,  will  be  found  gene- 
nllf  OQ  tbe  sommits  of  the  rocky  swells,  which  are  covered  with  a  red 

*  ^M^yJto  gkmdtOifiMfmt  a  low  shrub,  almost  pecaliar  to  tberegur,  is  now  moxt 
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soil  arising  from  tbe  detritus  of  the  subjacent  or  protruding  rodu. 
About  2  miles  west  of  Bellagoopah,  are  two  long  hills,  running  nearly 
parallel  to  a  broken  range  at  a  considerable  distance  to  the  west,  witk 
a  W.  N.  W.  direction.  These  hills  are  tbe  last  that  appear  in  view  \  be- 
yond them  extends  one  broad  expanse  of  plain.  Thej  are  of  gneiss 
with  red  felspar,  and  a  bard  dull  mica  :  both  white  quarts  and  felspai 
occur :  the  red  however,  gives  the  general  colour  to  the  rock.  This 
actynolitic  veins  are  seen  traversing  it,  though  rarely.  A  basaltic  dyks 
passes  through  the  northernmost  of  the  hills  in  an  easterly  direction. 
It  has  a  dull  green  tint  and  imbeds  iron  pyrites.  The  hematitie  and 
granular  iron  ore  are  scarcely  seen,  and  the  natron  deposit  becoma 
rarer.  Common  salt  is  got  in  abundance ;  both  this,  chunam,  and  salt- 
petre are  manufactured  at  a  village  at  a  short  distance  hence.  A  looss 
block  of  a  dark  dull  siliceous  green  rock,  with  waving  lines  of  a  lighl 
colour  through  its  structure,  occurs  in  the  plain. 

Regarding  the  manufacture  of  saltpetre,  the  natives  of  tbe  localit| 
were  a  little  delicate  in  furnishing  me  with  information.  h\  first  thej 
said  it  was  brought  from  the  jungle,  together  with  the  earth  from  whicll 
common  salt  is  washed.  Next,  that  it  was  not  procured  from  the  jam* 
gle  at  all,  but  on  the  spot :  and  then  that  it  was  never  to  be  found  bal 
in  and  about  villages.  On  enquiring  the  reason  for  this,  they  g^fi 
evasive  answers,  but  at  last  reluctantly  confessed  that  it  was  gil 
from  earth  saturated  with  urine,  and  other  animal  matter ;  whid^ 
with  ashes  and  other  refuse,  are  thrown  together  and  allowed  tore- 
main  till,  I  presume,  the  nitric  acid  produced  by  the  decomposition  of 
the  animal  matter  combines  with  the  alkali  of  the  wood-ashes,  mad 
produces  an  impure  nitrate  of  potash^the  saltpetre  of  India*  Thi 
process  is  something  different  to  that  for  obtaining  muriate  of  aodti 
The  mass  of  earth  is  washed  with  water;  which,  after  dissolving  its  » 
line  contents,  is  evaporated  to  a  certain  extent  by  boiling.  The  solutioi 
of  a  dirty  brown  colour,  is  then  poured  into  a  cistern  lined  with  chunam 
Small  branches  and  bushes  are  put  in,  on  which  the  salt  crystalltscn 
They  are  then  taken  out :  the  salt  separated,  either  washed  and  re-ery* 
tallized,  or  dried  for  packing.  It  is  sent  to  the  BelUry  and  Madni 
bazars. 

The  direction  of  the  strata  at  Bellagoopah  is  N.  N.  W— dip  of  25*  l< 
the  N.  £. 

Honoor, — The  sections  of  the  soil  in  the  rivulets  near  this  show  I 
stratum  of  regur  from  2  to  5  feet  in  thickness,  lying  on  gneiss,  micac* 
0U8  hornblende  slate,  or  the  pegmatitic  beds  enclosing  veins  of  agrees 
ish  eurite.    In  a  bed  of  a  rivulet  I  observed  a  basaltic  greenstone  dyk< 
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cutting  throDgh  the  gneisa,  and  the'micaceons  hornblende  slate  in  an 
euterly  direction.  That  of  the  gneiss  and  schist  was  here  nearly  N. 
W.  The  basaltic  greenstone  divides  into  its  usual  rhomboids,  which 
•gun  separate  on  percu^sioD,  exhibiting  a  hard  globular  nucleus.  Fur* 
aaefi  for  expelling  the  carbonic  acid  of  the  kanker,  and  reducing  it  to 
lime,  are  seen  on  the  beds  of  the  riTulets. 

A  litde  south  of  Honoor  are  the  dunes  described  in  the  23d  No*  of 
this  Journal. 


yUl— Essay  OR  the  Creed,  Ciutomi  and  Literature  of  the  Jangamt.'^ 
Bji  C.  P.  BaowN,  Esq, 

The  f  arious  Braminical  creeds  prevailing  among  the  Hindus,  as  well 
if  those  of  the  Jaioas  and  Buddhists,  have  been  amply  illustrated  by 
CoLiBKooAE,  Wilson  and  other  learned  writers.  It  remains  to  enquire 
Rgsrding  the  anti-braminicai  worshippers  of  Siva,  who  are  called 
Jwigams,  Vlra-saivas,  or  Lingadharis,  who  are  easily  recognized  by 
Ibeir  wearing  a  small  idol,  either  hung  on  the  breast  or  bound  on  the  arm. 
These  are  the  disciples  of  Basava  whom  they  regard  as  a  form  of  the 
fod  Siva.  They  are  widely  spread  throughout  the  South  of  India,  among 
tile  Csnarese,  the  Telugus  and  the  Tamils. 

Br.  Francis  Buchanan,  the  Abbe  Dubois,  and  Colonel  Wilks  have 
ghren  short  notices  regarding  the  Jangams,  which  are  summed  up  in 
Frafessor  Wilson's  Essay  on  Sects,  in  the  seventeenth  volume  of  the 
Aiittic  Researches.  But  the  information  collected  regarding  the 
Sufites  being  far  from  suiBcient,  the  learned  professor  did  me  the 
^lOBoar  (when  I  was  his  guest  at  Oxfoid,  in  1836)  to  desire  me  to  ob- 
to  farther  information  on  points  which  remained  very  uncertain  for 
^iot  of  sufficient  enquiries  made  in  the  peninsula  of  India.  On  return- 
ing to  Madras,  I  accordingly  resumed  an  enquiry  regarding  the  Jan« 
fiMis,  the  only  saivite  sect  who  deviate  from  braminical  usages. 

Aaumg  Bramins  the  Smartas  (followers  of  Sancar  Achari)  are 
fOMrslly  called  salvites,  but  are  in  fact  free-thinkers,  equally  willing 
to  adore  Siva  and  Visbno.  Their  creed  may  be  found  in  the  Mahab. 
brtt,  the  Bbagmvst  and  the  R§mSyan,  all  of  which  are  entirely  rejected 
V  tfie  disciples  of  Basava.  There  are  indeed,  some  few  Siva  Bramins 
^bo  officiate  aa  priests  in  the  Siva  temples,  but  I  have  not  heard  of  any 
Niliiritiai  ^t&nlemi  among  them.    They  certainly  are  different  frosa 
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the  Smartas,  who  refuse  to  receive  the  holy  water  and  rice  (tirthapraa 
from  their  hands. 

The  Ylra-Saivas  are  divided  into  two  sects :  one  is  aemi-braminleal 
high-church,  called  AVa'dhyas.  The  other  is  anti-braminical,  and 
called  Jangam.  The  Aradhyas  claim  to  be  descendants  of  saivi 
bramins,  and  between  them  and  the  Smartas  there  is  a  certain  degree 
reluctant  intercourse :  foanded  upon  the  rites  of  initiation  (upanay 
nam)  which  both  parties  use. 

A  brief  outline  of  its  history  will  enable  us  to  understand  the  presc 
state  of  the  Vlra  Saiva  sect :  this  is  amply  narrated  in  their  poeti( 
chronicles,  written  in  Canarese  and  Telugu.  When  divested  of  USl 
lous  decoration  it  seems  that  their  creed  was  found  by  Basava,  wh< 
they  adore  as  their  one  deity  :  looking  upon  him  as  an  avatar  or  inc 
nation  of  Siva,  the  god  of  this  creed. 

Baaava  was  the  son  of  a  Saivite**  bramin,  named  Mandenga  Ma 
mantri,  at  Hinguleswaram,  a  village  near  Bagwari  in  Belgaum,  io 
Southern  Mahratta  Country.  When  he  was  a  boy  be  refused  (tl 
allege)  to  wear  the  braminical  thread,  because  the  rites  that  confer  t 
mark  of  initiation  require  the  adoration  of  the  sun  in  the  manner  pi 
cribedby  the  Vedas.  Perhaps  in  truth  he  did  assume  it,  but  if  so, 
subsequently  renounced  it.  Shortly  after  this  time  he  escaped  fr 
his  parents,  and  accompanied  by  his  sister  Acca  Nagamma,  he  flee 
Catianam  or  Kulyan,t  the  capital  of  the  Camataca  country^  where 
reigning  prince  (A.  D.  1155  circ.)  was  Bizzala  or  Vijjala,  a  Jaina 
religion  whose  minister  a  bramin,  was  Basava's  maternal  uncle: 
bestowed  employment  on  Basava,and  ultimately  gave  him  his  daughter 
marriage. {  At  his  death  Basava  succeeded  to  his  office,  and  gradoa 
usurped  great  power. 

It  would  seem  that  at  this  time  he  began  to  compare  the  oppoi 
statements  of  Jainas  and  Bramins :  and  perceived  that  both  creeds  «f 

*  The  Aradhya  bramins  pretend  that  his  father  was  an  Aradhya.  This  (ht  Jiagl 
deny,  asserting  that  the  title  Aradhya  was  assumed  only  when  the  bramin  rites  wen 
nounced,  and  We  no  where  find  Basava  denominated  as  an  Aradhya. 

i  See  Mr.  Walter  Elliot's  Essay  in  the  Madras  Journal  for  183S,  page  SIS,  oris 
Journal  of  the  Royal  Asiatic  Society  1837  No.  VII.  p.  83,  wherein  it  appears  tiiat  t 
of  the  names  herein  mentioned  are  differently  written  in  difl^rent  Telagu  and  Cans 
authors.  Compare  also  the  statements  made  by  that  lealous  and  intelligent  antiqas 
Lieut.  Newbold,  in  his  report  upon  the  Southern  Mahratta  Country,  printed  in  Phaio 
Madras  Almanac  for  1840.  page  %2.  Calyanam  is  in  the  Niiam's  country,  S5  milci  W 
S.  from  Beder.  For  this  and  a  few  other  notes,  1  am  indebted  to  Lieut.  Newbold,  whfl 
me  the  favour  to  peruse  these  pages. 

t  This  proves,  in  my  opinion,  though  opposed  to  that  of  his  followers  that  be  did 
lay  aside  the  braminical  thread  in  childhood.  For  bad  h«  done  so  no  biamia  coali  1 
given  him  bis  daughter  in  marriage. 
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idolatroas.  It  is  also  possible  that  an  observation  of  the  Christian 
feiih  in  the  neighbouring  country  of  Malayala  may  have  led  to  big 
weking  a  bctler  creed.  At  all  events  be  determined  on  getting  rid  of 
th«  bramioical  priest-craft,  and  accordingly  refused  to  worship  any 
deity  but  Siva,  whose  image,  the  lingam,  is  the  most  ancient  idol  known 
tmung  the  Hindus. 

Thif  symbol  is  as  separate  from  indecency  in  the  Hindu  mind  as 
eirramcision  is  in  the  Mahomedan  mind.  The  Brainins  with  their 
isDsil  love  of  filth  have  connected  a  varietv  of  obscenities  with  the 
lin^a  worship,  but  these  are  wholly  nnknown  to  the  Jangams  who  look 
Qpm  this  idol  just  as  the  catholics  do  upon  a  reliquary,  with  deep 
veneration 

Hanging  a  golden  stamp  about  their  necks 
Put  on  with  holy  prayers. 

Maeleth,  iv.  3. 

The  im^ige  erected  in  the  Saiva  temples  being  denominated  Slhavara 
lingam,  or  the  stable  imnge,  he  denominated  this  reliquary  the  Jan* 
gtma  Lingam  or  Locomotive  image :  a  phrase  borrowed  from  the 
Vedas,  where  it  is  used  for  living  being.  Hence  he  and  his  followers 
Redenominated  Jangamt,  or  living  images  of  the  deity. 

Before  we  proceed  to  describe  his  doctrines,  we  will  give  in  a  few 
Words,  the  rest  of  the  history  of  Basava,  still  referring  our  readers  to 
Mr.  Elliot*8  £s9ay  (which  gives  the  Jaina  account),  and  to  the  Basava 
Puran  which  relates  the  story  as  told  by  the  Jangami^. 

Batava's  determined  opposition  to  the  Saivite  Bramins  and  to  the  Jainas 
nised  him  many  enemies :  while  his  bounty  to  the  poor  gained  him 
friends  equally  numerous.  At  last  the  prince's  jealousy  was  roused, 
ttdacivil  war  ensued  wherein  Bizzala  was  slain  A.  D.  1168*,  and  this 
event  was  soon  succeeded  by  the  death  of  Basava  who,  according  to  his 
^Uowers  was  "  absorbed  into  the  image"  or  vanished  :  while  the  Jaina 
lecoant  declares  that  he  fled  to  Capila  Sangam  where  the  Malparba  and 
^hna  rivers  meet,  about  104  miles  west  of  Bellary.f  This  event 
**i  coeval  with  the  mnrder  of  St.  Thomas  a  Becket. 

The  name  Basava  is  a  very  common  one  among  Hindus:  the  Jan* 
gtsut  have  taken  occasion  from  their  teacher  having  borne  it  to  feign 
tkit  he  was  an  incarnation  of  Nandi  or  Basava  (the  Apis  or  bull  apper* 
^Bing  to  Siva  or  Osiris),  and  this  has  been  the  source  of  numerous 
Ue  legends  on  the  subject. 

*ForfliiidateI  am  indebted  to  Mr.  Elliot  who  tscertained  it  since  the  pttblication 
^^  8«ftj.  it  coricspo&dB  with  the  Saca  year  1090. 

't  Set  Almaaac  u  abore,  page  354. 
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At  hit  death  his  nephew  ChenBa  Basava  beeame  the  principal  teaeb 
er  of  this  sect,  which  baa  ib  the  following  six  coituriea  apiead  verj 
widely  among  the  Canareae,  Telugus,  Tamils  and  Mahrattas.  Th< 
books  concerning  this  sect  were  originaUy  written  io  Canareae^bot  hav 
been  translated  into  the  langua^ea  now  named.  Tboae  which  I  coiianU 
cd  are  written  in  very  elegant  Tel  ugu  verse. 

By  perusing  their  hooka  and  observing  their  customs,  we  BMy  plainl) 
aee  the  grounda  of  that  hatred  in  which  Brdroins  hold  the  Jangams.- 
Their  leader  Basava  was  the  resolute  opponent  of  every  braminiea 
principle.  The  Bramina  inculcate  the  adoration  of  many  goda.  H 
declared  that  there  is  one  sole  deity.  They  venerate  goddesses  wm 
subordinate  beings.  They  reverence  cows,  hawk»,  monkeys,  rata  an 
snakes.  They  use  fasts  and  feasts,  penance  and  pilgrimage,  rosarie 
and  boly  water.  All  these  he  renounced.  He  set  aside  the  Veda 
which  they  venerate.  They  declare  Bramins  to  be  literally  gods  upo: 
earth,  women  to  be  vastly  inferior  to  men  in  all  things,  and  pttrias  t 
be  utterly  abominable.  Basava abolii^hed  these  diatinctions.  He  taogl 
ibat  all  men  are  holy  in  proportion  aa  they  are  templea  of  the  gr« 
spirit ;  that  by  birth  all  are  equal ;  and  among  those  whom  the  Jangai 
books  describe  as  saints,  we  find  not  a  single  Bramin  but  many  pi 
rias  and  many  women.  In  the  braminical  writings,  the  gentle  sex  ar 
vBiially  treated  in  a  manner  abhorrent  to  European  feelings.  But  i 
the  Jangama  books  we  find  a  very  diflferent  temper.  Here  we  fin 
Woman  raised  to  her  proper  station  in  society,  such  as  she  holds  amon 
ChriHtiane,  being  treated  honourably  with  a  respect  and  delicacy  whie 
fbran  a  strung  contrast  to  the  modes  of  expression  we  find  in  thebraai 
nical  volume*. 

Indeed  the  considerate  and  decent  behavionr  of  the  Jangaw 
toward  I  he  female  sex,  is  a  very  pleasing  peculiarity  which  entirely  d 
vidrs  them  from  other  classes  of  Hindns.  A  Jangam  once  pointed  oi 
Io  me  that  the  manners  of  the  native  Christians  towards  women  exaeti 
resemble  those  of  the  Jangama.  In  the  eighth  chapter  of  hia  wori 
the  Abb6  Dubois  has  spoken  with  indignation  of  the  impure  customs,  i 
he  calls  them,  of  this  sect ;  but  strongly  as  he  speaks  against  Bramin 
be  evidently  wrote  under  their  influence  ;  and  in  thus  condemning  tb 
Jangam  customs  regarding  women,  he  omits  to  observe  that  in  tbei 
very  respects  Christiana  are  equally  reviled  by  Bramina:  who  cei 
tainly  are  much  more  scrupulous  in  their  pharisaical  prcciaion  n 
garding  the  outside  of  the  cup  and  the  platter  than  are  either  Christian 
or  Jangams. 

The  following  particulars  regarding  marriage,  may  give  some  insigl) 
into  the  social  state  of  the  Jangams. 
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The  forros  of  eontmcting  marriage  are  the  same  as  those  which  are 
used  among  other  Hindus.  Certain  prayers  (maniram)  are  ready  and 
the  tMf  or  bit  of  gold,  is  attached  to  the  bride's  neck  as  usuaL 

But  it  is  not  imperative  to  betroth  the  parties  in  childhood,  as  is  the 
role  in  other  castes.  The  Aradhyas  adhere  to  the  braminical  rule,  but 
the  other  castes  of  lingadharis  often  let  the  wedding  or  betrolhment 
take  place  after  the  bride  is  grown  up.  Like  other  Hindus  they  per- 
mit polygamy,  if  the  first  wife  be  childless.  But  the  second  nuptiak 
cannot  take  place  without  her  consent. 

Marriage  is  imperative  among  Branins.  It  is  merely  voluntary  among 
the  Jangams« 

A  widow  is  treated  with  every  sort  of  kindness  and  respect.  Her 
bead  is  not  shaven,  and  she  is  permitted  to  murry  again. 

The  Bramins  exclude  a  widow  from  society.  There  is  no  such  pro- 
hibition among  the  Jangams :  who  however,  agreeing  with  others  of 
their  fellow  countrymen  do  not  permit  her  to  wear  the  jaclLet,  perfumes, 
paint*,  black  glass  bracelets,  the  nose-ring  and  the  silver  toe-rings  ^ 
for  these  form  the  specific  garb  of  a  wedded  woman.  But  in  various 
tribes  of  Lingadharis  some  of  these  rules  are  laid  aside. 

A  woman  of  pi«ty  is  just  as  fit  as  a  man  to  confer  instruction  in  the 
creed.  The  Jangams  always  receive  and  return  the  bow  or  salutation 
of  etery  woman,  just  as  happens  between  man  and  man.  For,  they 
bbienre,  were  we  to  offer  her  any  insult  it  would  he  an  insult  to  the 
iouige  of  the  god  which  she  wears.  Nothing  but  a  breach  of  chastity 
cuiloie  her  the  title  she  possesses  to  gentle  and  honourable  treatment. 

Oil  Setf9  in  thii  creed  t  and  rulee  in  regard  to  Eating. 

Though  the  Vira  Saivas  declare  themselves  entirely  free  from,  'the 
bo&dg  of  caste,  we  shall  perceive  that  their  liberation  is  but  partial. 

Tbey  cannot  eat  with  any  one  who  refuses  to  bless  the  food  in  the 
B>nie  of  Basava :  for  they  look  upon  others  as  heathens. 

And  they  refuse  to  eat  with  an  Aradhya,  because  being  a  Bramin  he 
^  as  idolater  in  their  eyes  by  reason  of  his  prayer  (gayatri)  addressed 
to  the  sun.  For  the  solar  worship  is  an  essential  part  of  the  bramini- 
tol creed. 

And  the  Aradhya,  as  he  refuses  to  lay  aside  his  caste  cannot  of  course 
^  with  men  who  eat  with  parias.  Thus  each  sect  is  equally  unwilling 
to  admit  the  other  to  equality. 

In  other  sects  of  Hindus,  the  Bramin  takes  precedency,  and  is  allow- 
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ed  every  honour.    In  this  one  be  is  looked  apon  as  an  inferior,  and  as 
only  a  pretender  to  being  in  the  faitli. 

To  this  subject  we  must  return  when  speaking  of  the  Aradbyas^— 
meantime  it  is  requisite  to  point  oot  that  the  JanganiA,  who  totally  re* 
ject  the  Bramins,  class  themselves  as  Sdrndnyas  and  Visishat* 

1.  The  Sdmdnya  or  ordinary  Jangam  is  bound  by  no  vow.  He  or  she 
can  eat  flesh*  and  drink  wine :  they  use  betelnut,  and  can  eat  in  any 
one's  bouse.     Only  they  are  obliged  to  marry  in  their  own  caete. 

2.  The  higher  grade,  opposed  to  this  is  the  VUi^ha  or  extraordi- 
nary :  being  the  guru  or  teacher,  commonly  called  Maffidhipati  or 
spiritual  guide.  All  the  rest  are  his  disciples.  He  or  she  acquires 
this  rank  by  taking  a  vow,  the  greater  vow  ;  which  will  be  afterwards 
described.  Any  man  or  woman  who  is  moral  and  devout  is  adnusai- 
ble  to  this  rank  :  which  entirely  releases  them  from  caste. 

Further  there  are  two  clas.seH  of  (hhacth)  **  worthies;"  «ho  are de* 
TOtees,  but  do  not  as  yet  a^pirp  to  tl:e  higher  grades. 

1.  Those  {Sdmdnya  hh'ictns)  who  retain  caste,  and  in  other  respects 
are  the  same  as  Sam&rya  Jnngams. 

2.  The  (Ft«e«/ a  6//ac/o«)  confirmed  worshippers:  these  are  under 
the  lesser  vow :  which  binds  them  to  honour  the  *'  Guru,  the  Lingain^ 
and  the  Jangam*' — three  phrases  which  they  use  as  a  summary  of  their 
opinions.  For  they  ordain  that  every  honour  must  be  paid  to  "  the 
teacher,  the  image,  and  the  brother  in  the  faith."  And  their  bitter 
foes,  the  firamins,  acknowledge  that  the  Jangams  treat  each  other  as 
brethren. 

These  VUishas  are  entirely  free  from  caste  :  and  as  they  are  foond 
chiefly  among  the  Cannadis,  they  are  generally  Rt>Ud  CatinadVu. 

Kow  as  to  eating: — the  Vihesha  hhacta  will  not  eat  in  the  bouses 
of  the  lower  sect.  The  Guru  can  eat  in  the  houses  of  Fisisha*s  alone: 
who  are  entitled  to  sit  with  him  at  dinner.  The  rest  cannot ;  they 
therefore  sit  a  little  way  off.  The  distinction  is  that  the  Vuisha  Jahoamb 
are  teachers:  and  the  Vuisha  Bhactas  are  disciples. 

All  can  eat  in  the  house  of  the  VisSsha,  but  not  in  each  otken 
houses. 

These  rules  apply  to  both  sexes:  for  men  and  women  dine  together. 

Though  the  Aradhjas  are  bound  to  attend  funerals,  even  those  of 
parias,  the  Jangams  (even  parias)  cannot  eat  with  them  even  at  the  fune- 
ral dinner. 


*  Excepting  of  coone  thtt  of  the  cow,  which  all  Hindus  look  upon  at  we  do  np«a 
horss-fltth. 
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I  have  mentioned  that  they  bless  their  meah  in  the  name  of  their 
god.  The  food  is  polluted  if  "  a  heathen"  casts  his  eye  upon  it  &s- 
/off  it  is  blessed.  But  after  the  benediction  i$i  uttered  thev  consider 
the  food  holy  and  are  bound  to  eat  it :  it  cannot  be  defiled  by  the  glance 
or  the  touch  of  any  person.  Dining  is  termed  Siva  puja,  or  wor- 
ihip.  For  they  think,  with  Jkre^tt  Tatlor  that  **  God  esteems  it  a 
part  of  his  service  if  we  eat  or  drink :  so  it  be  temperately  and  as  may 
heit  preserve  health." 

On  the  Pandarame* 

'fhe  Saiva  worshippers  among  the  Tamils  are  called  Pandarams : 
these  are  not  Vira  Saivas,  nor  do  they  wear  the  lingam  or  adore  Basa- 
lt. I  name  them  here  chiefly  because  they  are  often  mentioned  as 
being  Vira  Saivas  whereas  in  truth  they  are  (like  the  Smartas)  Pur- 
Tft^ivas,  and  worship  the  image  of  Siva  in  tlieir  houses.  In  bis  Essay, 
Professor  Wilson  has  regarded  this  sect  as  Jingams, and  has  aUo  in- 
liaded  under  that  title  the  **  gangetidu-vandlu"  or  mendicants  who 
me  about,  leading  a  bull  gaily  tricked  out.  But  these  are  mere  Dasa- 
fit  or  mendicant  friars  of  the  Vishnu  sect,  and  have  no  connection  with 
thejangams.  These  may  always  be  known  by  the  bell  and  the  fan 
they  bear,  as  well  as  by  their  elegant  dresses  and  gay  appearance. 
AtotherVishnavite  sect  who  are  equally  opposed  to  the  Jangams  are 
BOBetimes  mistaken  for  th(*m  are  the  9&t&nls  or  Sartarnees  who  call 
thenuelves  Vira  Vaishaavas.  These  men  lay  aside  caste  but  are  earneafc 
^tees  of  Krishna,  and  accordingly  are  the  firm  allies  of  Bramins. 

On  **  Gtcnc,  Linga,    Jangam,'* 

These  three  words  comprize  the  creed  of  the  sect,  and  evidently 
^'^  intended  to  disavow  every  part  of  the  bruminical  priestly  tyranny. 

This  mystic  phrase  is  thus  expounded.  The  image  (lingam)  is  the 
^ly:  the  Jangam  is  the  wearer  or  fellow  worshipper:  and  he  who 
hteathes  the  sacred  spell  in  the  ear  is  the  Guru.  Thus  he  supplies  the 
^  between  the  god  and  the  worshipper,  and  ever  after  is  looked  upon 
vith  affection  as  the  true  parent :  even  more  respected  than  the  father 
*^Ming  to  the  flesh.  For,  says  the  Jangam,  I  am  one  with  the  deity, 
^  he  alone  is  my  father  who  conferred  this  unity  on  me. 

Aaumg  Aradhyas  the  father  himself  usually  confers  the  spell  :  in 
other  eaites  it  ia  thought  improper  to  be  the  disciple  of  one's  own  father 

ormother. 

The  Gams  being  devout  persons  usually  separate  from  secular  em- 
ploTmenty  sobaist  on  alms  or  free-gifts.    But  it  does  not  seem  to  be  a 
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daty  to  snpport  the  gnru,  or  to  consult  him,  and  own  his  avthoritjr  in 
ordinary  affairs.  It  is  the  duty  of  the  Jangam  to  support  and  be  a  son 
to  the  guru  or  father  confeasor :  but  the  guru  never  aaks  alms  of  tkos^ 
who  are  not  in  the  creed.  Several  gums  are  employed  as  paid  tntori  or 
elerks  among  the  English,  and  of  course  receive  wages :  which  would  ba 
unlawful  were  the  employer  a  Jangam. 

These  rules  regarding  initiation  are  analogons  to  those  used  among 
Musulmans,  wherein  the  teacher  is  called  Moorshud,  and  the  disciple 
(man  or  woman)  is  a  Mooreed.  The  ceremonies  used  on  that  oeeasion 
are  fully  described  in  Dr.  Herklots's  "  Customs  of  Musulmans,*'  page 
282.  In  each  faith  love  of  Grod,  and  benevolence  towards  brethren  in 
the  faith  are  the  proposed  objects. 

Regarding  the  Aradhfot* 

In  other  seels  of  Hindus  the  Bramin  uniformly  lakes  precedence  of 
other  castes.  But  among  the  Vira  Saivas  he  is  degraded  beneath  all 
others. 

Hence  there  is  a  perpetual  feud  between  the  Aradhyas  and  the  Jan* 
gams  IV ho  (unless  at  funerals  where  all  are  bound  to  assist)  treat  thess 
Bramins  with  contempt. 

And  as  a  reason  for  such  behaviour  they  allege  that  the  Aradbya 
is  an  idolater  because  in  assuming  the  sacred  thread  he  is  obliged,  la 
common  with  all  Bramins,  to  offer  adoration  to  the  sun,  whereas  Baaata 
ordained  the  worship  of  God  alone. 

The  Aradhyas  also  give  great  offence  by  affecting  a  superiority  over 
other  castes.  The  Jangam  is  bound  to  be  courteous  to  all :  especially 
to  fellow  worshippers :  and  return  a  woman's  salutation  or  bow  just  as 
heedfully  as  that  of  a  man.  But  the  Aradhya  calls  himself  a  Bramhit 
he  salutes  none  but  Bramins,  and  looks  upon  none  else  to  be  Jamgam^ 
or  brothers  in  the  faith.  He  will  not  pay  more  honour  to  women  than 
other  Bramins  do.  In  fact  women  are  not  much  better  off  among  And* 
hyas  than  among  other  Bramins.  If  her  husband  dies  a  woman  cannol 
marry  again.  Certainly  her  head  is  not  shaved  nor  is  she  expected  to 
die  with  her  husband,  but  even  this  rite  has  been  very  reluctantly  laid 
aside,  and  some  Aradhyas  have  honestly  confessed  to  me  that  they 
much  regret  the  prohibition. 

The  rites  of  praya$chiliam^  and  other  sorts  of  purification  and  lastfag^ 
are  as  severely  binding  on  the  Aradhyas  as  on  other  Branins.  They 
assert  that  they  religiously  adhere  to  the  carma  canda,  or  ceremonial 
law.    But  they  UW  to  establish  this  to  the  satisfaction  of  a  BnunuiL 
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Anoiber  pMOt  in  wbieh  the  Aradhyas  widely  differ  from  JangftHift  is 
fheir  refusal  to  admit  proselytes  into  tbeir  creed. 

la  the  pmnts  now  described  it  is  evident  tbat  the  Aradhyas  have  very 
leloetsntly  and  imperfectly  obeyed  the  laws  given  by  Basava,  who 
•eems  to  have  treated  them  leniently,  admitting  them  into  his  creed  in 
tUbi>|)S  that  after  a  while  they  would  be  prevailed  upon  to  lay  aside 
fte  SKied  thread^  and  the  worship  of  the  sun  which  is  connected  with 
it. 

Iq  course  of  time  many  of  them  have  done  so :  and  a  guru  who  is  one 
if  BT  principal  informants,  is  the  son  of  a  Bramin  (an  Aradhya),  wbo 
nv  the  folly  of  caste,  laid  aside  the  thread  and  became  a  Jangam, 
wherein  his  instructor  seems  to  have  been  originally  a  paria.  But 
being  a  Visesha  Jangam,  of  course  he  now  is  wholly  independent  of 
€a«te.  In  Sanscrit  scholarship,  and  particularly  in  a  ready  acquaintance 
vith  the  Vedaa  he  is  decidedly  superior  to  an  old  Aradbya^  whom  I  also 
employed ;  who  however,  is  well  acquainted  both  with  the  Vedas  and 
the  Agamas.  In  the  midst  of  adiscnssion  one  day  on  caste  the  old  man 
hid  his  band  on  tltat  of  the  Jangam  gam,  and  said  to  me,  "  Sir  if  I  could 
«lj  lay  aside  this  thread  I  could  go  to  this  good  man's  house,  eat  with 
hin,  and  marry  my  son  into  his  &mily  V* 

Ib  all  these  discussions  1  observed  that  the  Jangam  treated  the  Arad* 
1^  with  kindness,  and  perhaps  pity,  but  certainly  with  no  respectful 
^fercnee.  A  learned  Vaishnavite  Bramin  was  present  at  these  dis- 
asiioos,and  observed  to  me  that  the  Aradhya  being  half  Bramin  half 
Ja&giin  was  completely  placed  between  two  fires  :  and  every  concession 
sUchin  the  coarse  of  argument  he  might  make  to  one  party  enabled 
^  other  to  disown  bim. 

Indeed  so  great  is  the  antipathy  between  Aradhyas  and  Jangams 
^tthey  eannot  even  wr^te  to  one  another :  as  the  ceremonious  civility 
*f  Hindus  would  oblige  each  to  use  expressions  of  regard  which  bis 
ftxigBent  or  his  antipathies  would  forbid. 

Aeeordiog  to  the  Basava  Puran  and  other  leading  books  the  Aradhyas 
liiufestly  are  unsupported  in  their  claims  to  superiority.  For  all  the 
^>n<ns  (bhacta)  "  worthies,"  or  saints,  whose  faith  and  deeds  are  ex* 
dotted*  are  pariaa  or  shoe-makerS|  hunters  or  weavers.  Not  one  of 
^  is  a  Bramtn. 

And  if  they  elaim  rank  in  consequence  of  Basava's  having  been  the 
lOBof  a  Biamin  this  avails  them  nothing:  as  he  laid  aside  his  caste  and 
keame  the  willing  servant  of  parias.  In  fact  the  Aradhyas  being  only 
Uf  converts  resemble  the  "  Christian  Bramins"  we  meet  with  at  MacU 
Bib  who  are  baptised,  but  continue  to  wear  the  braminical  thread,  and 
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are  as  much  bound  by  caste  as  other  Hindus  are.    Tet  tbey  are  sin 
believers  in  Christianity,  »nd  express  a  horror  of  idolatry. 

Lastly  it  remains  to  speak  of  "  the  four  Aradhyaa"  visionary  pet 
ages  of  very  great  importance  in  the  creed,  bat  regarding  whom  1 1 
not  sncceeded  in  obtaining  any  definite  information. 

Among  Jangnms  as  well  as  among  Aradhyas,  at  all  their  Tarioa 
lemnities  whether  marriage,  birth,  initiation  or  funerals,  four  Ta* 
water  are  solemnly  placed  in  the  name  of  "  the  four  Aradhyas 
prophets. 

These  four  sages  are  named  R'bvan  Aradhya,  Marul  Aradbya,  1 
Rama  Aradhya,  and  Pandit  Aradhya.  In  four  ages,  it  is  said,  tl 
four  successively  appeared  as  precursors  of  the  divine  Basava. 

And  to  this  slender  information  only  one  point  is  added  which  ii 
source  of  perpetual  contention.  The  Aradhyas  claim  these  sagei 
being  Bramins :  which  the  Jangams  deny,  saying,  these  were  our  o 
nal  teachers,  and  could  not  have  disobeyed  Basava  who  abolished  ci 

The  Aradhyas  and  jHno:ams  who  answered  my  queiies,  how* 
frank  in  other  respet'ts  are  evidently  in  total  ignorance  about  these 
nerated  characters,  who  are  spoken  of  in  no  book  that  I  have  met  \ 
The  Pandit  Aradhya  Charitra  is  named  after  the  fourth  prophet, 
is  merely  written  in  his  name,  and  is  acknowledged  to  be  a  modem  ( 
pilation. 

The  Siddhanta  Sikhamani,  written  in  Sanscrit  verse  on  the  Anu 
system  contains  a  wild  mythological  tale  tending  to  represent  R« 
Aradhya  as  a  human  appearance  of  one  of  the  Pramathas  or  ministei 
Siva.  But  this  book  is  not  considered  good  authority,  and  the  leg 
is  not  current.  I  am  also  assured  that  the  details  are  given  in  a  I 
(supposed  to  be  written  in  Canarese)  named  Chatur  mathi  Sthala  i 
nayamt  but  I  have  not  met  with  this  book,  and  my  informants  knot 
it  only  by  report. 

Perhaps  we  may   reasonably  entertain  a  suspicion  that  these  ^ 
sages"  are  analogous  to  the  four  peers  of  the  Musulmans,  who  are 
cribed  by  Dr.  Herklots,   in  page  287  of  his   volume   already  qnc 
These  peers  or  canonized  spiritual  guides  certainly  bear  Mnsnli 
names,  but  they  play   the  same  part,  in  the  ceremony  of  makii 
Musulman  mooreed  that  the  four  Aradhyas  do  in  that  of  making  a  J 
gam.    They  too,  are  described  in  an  apostolical  succession,  anc 
crown  the  analogy,   nothing  satisfactory  can  be  ascertained  regan 
them,  notwithstanding  the  high  veneration  in  which  tbey  are  I 
De  non  entihus  et  not  apparentibus  eadem  est  raiiOf  and  if  these 
aonages  ever  existed  among  the  Jangams,  how  does  it  happen  that  tl 
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four  alone,  of  all  the  saints,  are  designated  as  Aradhyas  ?  I  confess 
that  neither  the  Jangams  nor  the  Aradhyas  approve  the  solution  1  have 
bere  offered,  and  a  decision  more  satisfactory  may  perhaps  be  elicited 
bj  farther  enquiry. 

Regarding  the  Vedat, 

It  has  been  stated  that  the  Aradhyas  found  their  pretensions  on  the 
Vedas,  which  as  they  assert  prove  their  authority  as  Brimitis.  To 
perceive  the  true  value  of  these  claims  it  may  be  as  wt^U  tu  8tate  the 
present  practice  regarding  the  Vedas ;  and  the  following  statements 
ire  the  result  of  many  enquiries,  as  to  the  rules  prevailing  in  the 
Telogu  and  Tamil  countries. 

Only  a  small  portion  of  the  Vedas  is  generally  read  among  Bramins : 
It  is  read  without  the  meaning  being  explained,  and  is  in  ob^olete 
Sanscrit.    The  great  rite  or  sacrifice  called    ynjna  is  occanionnUy 
celebrated  among  the  Sro&rta  Bramins :  but  this  is  so  rare  that  my 
iofermant  never  heard  of  but  two  instances.    The  few  Bramins  who  iivt 
^tke  Fwdaa  commit  twenty  or  thirty  chapters  to  memory,  which  are 
tecited  at  certain  ceremonies  in  weddings,  funerals,  and  yajnas.    They 
Mrer  pretend  to  know  the  meaning.     Ordinary  Bramins  though  taught 
ifiew  pages  of  the  Vedas  at  school  are  not  expected  to  retain  this 
bowledge.    From  the  best  information  it  would  seem  that   not  ten 
bramins  might  be  found  throughout  the  peninsula  who  are  really  skill« 
4  in  the  Vedas.    Those  recluses  who  study  divinity  read  various  com« 
ttentaries  ealle  i  Bhdshyam,    The  Smartas  read  the  Sancara  Bbashyam. 
^be  Vaishnavas  read   the  RSmanuja  Bhashyam :  and  the  Madhavaa 
^tad  the  Madhva  BhSshyam:    each    man  reading  the  commentator 
approved  by  his  sect.    Such    readers  are  very  few  indeed.     No  man 
^acemed  with  secular  affairs  troubles  himself  with  either  the  Vedas 
^  the  comments.    So  great  is  the  veneration  shewn  to  Sancar  Achari 
^bat  the  other  commentators  even  when  they  oppose  his  explanations 
do  not  venture  to  name  him.    Thus  we  see  that  the  Bramins   them- 
Selves  know  judt  as  little  about  the  Vedas  as  the  Musulmans  do  about 
^konm. 
Among  the  Jangams  and  Aradhyas  certain  portions  of  the  Vedas 
*tti  tk%  emplanation  are  much  dwelt  on.    But  these  are  selected  for 
*<etariin  purposes  :  to  demonstrate  that  Bramins  are  in  error,  and,  on 
^€ir  own  tenets  ought  to  embrace  the  creed  of  Basava.    By  insisting 
M  allegorical  interpretations  they  pervert  the  meaning,  and  cannot 
verj  Kiioiuljr  believe  what  they  allege.    In  fisu2t  this  device  resembles 


154     On  tlB  Creeds  Ctuhmi  and  Literatun  of  ike  Jangam.     [jAit 

that  of  tlie  commentator  Hardouin,  who  nttempted  to  interpret  all  tba 
Odes  of  Horace  so  as  to  give  ihem  a  Christian  import. 

The  Aradhvas  assert  that  they  ate  followers  of  the  Veda  and  f^ 
Jangams  are  (Yeda*bahya)  excluded  from  that  code.  The  JangMm  ^ 
plies  that  all  have  an  equal  right  to  read  the  Vedas :  but  that  Aradh^ 
have  like  other  firainiiis  perverted  the  meaning  of  the  text. 

In  fact  the  Aradhyas  merely  take  refuge   in  the  Vedas  from  tb^  < 
lemma  in  which  they  are  placed  by  their  tenets.    1'heir  pretensions 
superiority  are  confuted  by  the  very  books  that   teach  their  creed  :    I 
the  Lila  as  well  as  by  the  Puran  and  the  Charitra* 

On  lots  of  Caste, 

Caste  is  lost  in  two  ways :  by  sin  and  by  accident.  A  full  JangiW' 
who  breaks  his  vow  by  tasting  wine  or  betel-nut  is  excluded  from  ^ 
ciety :  but  on  expressing  due  repentance  his  friends  can  agree  to  c^ 
with  him,  and  this  completes  his  restoration  :  which  however,  is  x^ 
granted  unless  there  is  the  strongest  reason  to  believe  he  will  hel^ 
after  be  cautious.    Instances  of  such  loss  of  caste  are  extremely  rare.^ 

Even  if  caste  be  lost  the  imago  is  not  taken  away  :  for  it  is  alw^ 
looked  upon  as  a  part  of  the  body,  and  they  can  no  more  remove  M 
image  than  they  can  cot  off  the  man's  hand. 

No  case  is  known  of  the  image  having  been  voluntarily  laid  aa7< 
Accordingly  the  Jangams  declare  that  no  one  of  their  brotherhood  \i 
ever  embraced  the  Christian,  or  the  Mahomednn  faith. 

If  caste  is  accidently  lost,  prayer  and  sohtude,  ihey  say,  will  reatof 
it. 

But  they  look  with  horror  on  the  chance  of  any  one  accidentally  lonte. 
the  image  hung  on  the  neck  or  arm.  They  affirm  that  this  has  soiMi 
times  happened:  and  of  course  the  loiser  is  instantly  devoid  of  caste. 

Now  when  a  person  accidentally  lories  caste  among  Bramina  orothtf 
Hindus,  the  rest  immediately  turn  upon  him  as  fish  or  savage  beastf 
do  on  a  wounded  member  of  their  communities.  Their  cruel  treatmei* 
of  the  sufferer  is  remarkably  opposed  to  the  gentle  temper  of  the  Inm 
gam  rule.  For  the  Jangam  custom  obliges  them  to  commiserate  tlC 
sufferer,  to  fast  and  pray  with  him,  until  the  lost  image  re-appears  ii 
his  hand  '*  descending  through  the  air  like  a  bee."  An  Eoglishmfli 
refuses  his  belief  to  the  stated  recurrence  of  such  a  miracle,  but  botJ 
Aradhyas  and  Jangams  unite  in  assuring  us  in  the  strongest  terms  ^ 
this  miracle  having  repeatedly  occurred  ;  and  they  go  so  fiu*  as  to  di 
clare,  that  their  faith  rests  on  this  marvel :  and  were  it  ever  knoifi 
to  fail,  their  fidth  would  perish. 
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On  being  asked  how  they  woald  treat  the  corpse  of  one  who  died 
in  such  a  deserted  state  they  answer  that  it  is  a  case  that  never  hap* 
pened.  and  they  cannot  say  what  must  be  done.  As  for  his  soul  they 
suppose  but  very  ilouhtinglv,  that  it  has  forfeited  immortality  and  must 
undergo  the  Hiuda  metamorphosis.  The  same  also  they  say  regarding 
the  soul  of  ail  infant  were  it  possible  that  it  should  be  buried  or  lost 
in  the  sea  without  the  performance  of  this  solemn  initiation. 

'Whether  the  person  who  has  lost  the  image  be  an  Aradhya,  a  gunif 
or  a  common  paria,  all  castes,  including  Bramins  are  bound  to  unite  in 
the  rite  of  restoration  just  as  ail  must  unite  at  a  funeral. 

Regarding  their  Books. 

The  books  read  in  this  sect  were  origiaally  written  in  Canarese,  and 
&re  of  two  descriptions.  Those  universally  popular  as  the  Basava 
Puran  and  the  Prabhu  Linga  Lila :  and  those  peculiarly  intended  for 
Aradhyas^  as  the  Pandit  Aradhya  Charitra.  They  generally  speak  of 
th^e  three  books  as  "  the  Puran,  the  Lila,  and  the  Charitra." 

The  Aradhya^  are  very  fond  of  Sanscrit  reading:  the  Vedas,  the 

GHa  (or  Bhagavad  Gita),  the  Nilacantha   Bhashyam,  the  various  Aga- 

mas  and  the  writings  of  the  celebrated  theologian  Sancar  Ach&ri,  re« 

garding  whom  the  reader  is  referred  to    Professor  Wilson's  Essay  on 

Hdigious  Sects,  Asiatic  Researches,  vol.  17,  under  the  head  *'Dandi8." 

Thehe  are  eagerly  studied  but  are  not  locked  up  from  the  people  at  large. 

For  we  shall  find  excellent  Sanscrit  s-holars  among  the  Jangara  gurus, 

Mdmany  who  are  competent  even  to  convey  instruction  in  the  Vedas. 

They  pretend  to  found  their  creed  on  the  venerated  Sanscrit  treatises 
>^ow  named.  But  after  long  enquiry  I  find  that  their  reliance  on  thesse 
isfictitions.  It  is  easy  enough  for  them  to  adduce  certain  texts  from 
^bese  books  and  the  Vedas,  on  behalf  of  their  creed,*  and  in  particular 

*  We  tom^met  find  a  similar  mode  of  argument  in  Christian  writers.  For  instance 
**  Qie  TiOARTA  RASATAN4M.  ft  Well  knowo  Telugu  poem  (in  padya  metre,  in  foar 
"*^).  written  by  Ananda,  son  of  Mangala  giri  Timmaya,  which  is  a  little  more  than 
^eentuyold.  The  Ijeanty  and  poetical  vigour  of  style  exhibit^^d  in  this  woik  render 
'**ny  sttraetiTe,  bat  in  the  first  book  the  learned  author  lalx>urs  (as  does  the  author  of 
^Charitra)  to  confute  Bramins  and  other  idolaters  on  their  own  ground,  adducing 
''luants  from  the  Vedas  and  Puranas  in  support  of  his  doctrine.  Having  omitted  to 
*>*tioa  this  poem  in  a  former  essay  I  will  take  the  present  opportunity  to  describe  it. 
^second  book  brings  the  history  only  as  Car  as  the  birth  of  our  Lord :  having  com- 
***etd  with  the  P«n.  The  third  gives  a  brief  selection  from  the  Gospels  describing  the 
Htlni,  the  dcMeat  of  the  Holy  Spirit  (whom  the  poet,  using  Latin  words,  denomi- 
'■^  ttaeta  ^riia)^  the  temptation,  some  miracles,  particularly  the  raising  of  Laxarus ; 
^ UH  SBppcr :  tt*  departare  to  the  Mount  of  OUves  (which  the  anthor  calls  Nandana 
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in  justification  of  their  assuming  the  name  Jangama  Lingam  or  loeo* 
-motive  image  of  the  deity.  Orthodox  Bramins  laugh  at  their  pretend* 
ed  proofs;  especially  at  their  claiming  a  right  to  give  a  seeondiiry  oi 
8piritu:il  sense  to  particular  commands.  For  instance  the  Yajna  oi 
hurnt  offering  oniained  in  the  vedas  is  by  them  explained  as  alluding  U 
*'  our  I  asRiuns  which  must  be  sacrificed." 

Another  step  which  gives  Bramins  no  small  offence  is  the  plea  ae 
up  by  the  Vira  saivas  to  superior  orthodoxy.  For  these  hereticks  as 
Bert  that  they  merely  revert  to  the  primaeval  faith  which  the  Bmmini 
have  perverted,  and  ihey  very  benevolently  try  to  recal  ihe  Bramins  t« 
the  right  way  from  which  they  have  erred.  In  the  Pandit  Aradhya 
Charitra,  the  author  has  laboured  to  convince  Bramins  from  their  own 
puranas  that  they  are  in  error  and  that  they  ought  to  embrace  the  Vira- 
aaiva  creed.  Such  ratiocination  is  absurd  enough  when  we  consider 
that  Basava  set  out  by  entirely  setting  aside  braminical  authorities. 

The  Parana  and  the  Lila  were  originally  written  in  Canareaey  and 
have  been  translated  into  Telugu  and  Tamil.  It  has  also,  I  hear,  been 
written  in  Mahratta,  in  pro>c  as  a  catha  or  story.  The  purana  is  an 
amusing  composition,  and  particularly  pleasing  to  one  who  has  read 
usqii9  ad  nauseam  in  the  braminical  books.  The  Lila  is  in  quite  a  dif- 
ferent vein  and  vastly  superior.  It  is  an  allegorical  poem  of  considerahle 
beauty,  and  is  particularly  attractive  from  the  pleasing  manner  in  which 
it  describes  the  female  sex :  neither  as  goddesses  (as  they  are  described 
in  the  braminical  poems)  nor  as  brutes,  which  is  too  ofien  the  style  oi 
the  braminical  puranas.  It  is  not  only  amusing  but  written  with  such 
delicacy  that  any  Hindu  female  might  read  it  with  gratification.     The 

Taniro,  ag  be  namcfl  Peter  Rayapa,  from  Rayi  a  stone.  He  calli  James  Tagappa,  and 
John  Arulappa.  For  martyrdom  he  uses  martura).  The  betiayal  of  our  Loid  to  tbt 
Jews  concludes  this  book. 

I  The  fourth  bouk  di>8cril>e8  the  crucifixion  and  subsequent  events.  The  author  now 
takes  occasion  to  teach  the  doctrine  of  purgatory,  for  which  he  uaes  the  Hindu  phraat 
pitrumlocam.  This,  and  a  few  other  passages,  particularly  the  Salutations  to  the  Viigia 
at  the  opening  of  the  poem,  shew  that  the  poet  was  of  the  Romish  faith.  Then  ar« 
described  the  Sariour's  Resurrection  and  appearance  to  the  Maries,  The  journey  to 
Eramaus.  Then  follow  brief  accounts  of  the  ascension,  and  the  descent  of  the  Holy  Spirit. 
Then  the  tieatiflcation  of  the  VTrgln—Peter  being  left  on  earth  as  head  of  Ihe  Chnrelt. 
On  the  wrath  of  God  and  the  intercession  of  the  Redeemer.  The  h»ai  Jud^ment^ 
Conclusion,  containing  a  summary  of  the  pointa  in  the  creed,  with  poetical  version  <tf 
the  *'  ten'*  commandments,  The  writer  has  no  where  inculcated  either  the  worship  of 
Saints  or  the  other  peculiarities  of  the  Church  of  Rome :  at  the  same  time  he  has 
courted  the  attention  of  Bramins  by  dwelling  as  little  as  possible  on  the  difltingniahiof 
doctrines  of  Christianity. 

This  poem  is  written  in  a  beautifyl  style,  and  though  somewhat  too  learned  fOf 
beginners  will  afibrd  most  valuable  aid  to  the  advanced  student  of  Telngn  poetry,  and 
will  spare  him  the  tedium  of  learning  the  language  through  the  mediom  of  bnmlaM 
^Qoks,    41  e  should  /irti  read  the  third  canto. 
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tendency  of  these  two  books  is  thus  discriminated.  The  paranam  is 
tbe  Bhactt  c&nda :  or  attributes  every  gift  to  the  force  of  faith.  The 
Lila  is  the  joftoa  cSnda,  or  assigns  wisdom  to  be  the  means  of  attaining 
future  happiness. 

The  Chenna  Basava  Puran,  the  Mari  Basava  Puran,  and  many  more 
Jangaina  legf'nds  found  under  various  names  in  Telugu  and  Canarese 
(nearly  all  of  which  are  to  be  fuund  in  the  Mackenzie  Library)  do  not 
merit  much  notice.  They  are  free  firom  the  pride,  cruelty  and  abomina- 
tions that  disgust  the  English  reader  in  the  braminical  puran/i!*,  but  are 
merely  wild  vagaries  of  which  more  than  enough  may  be  seen  in 
tbeBasava  Puran.  With  slight  variations  they  all  run  in  one  strain  : 
that  a  certain  saint  out  of  love  to  Siva  vows  to  earn  money  in 
lome  particular  mode,  and  he  then  bestows  it  on  Jangams,  and  be- 
comes their  servant.  Accordingly  Siva  appears  to  him,  and  carries  him 
to  Cailftsa.  On  oiher  occasions  a  "  worthy"  cuts  off  his  wife's  hands 
or  Dose  because  she  presumed  to  touch  or  smell  flowers  which  he  was 
about  to  offer  to  the  lingam  in  adoration  :  Siva  as  usual  appears,  heals 
her,  and  carries  the  piouM  pair  to  Cailas.  There  are  miracles  in  abun- 
^ce,  and  some  of  them  very  entertaining. 

There  are  other  volumes  inculcating  the  yog^a  system  (tntwa  bodha) 
vbicb  to  our  ideas  is  strange  bewildering  nonsense.  Herein  there  is 
Intone  system,  common  to  all,  whether  Bramins  or  their  opponents. 
Fortius  unmeaning  mysticism  pervades  every  sect  of  the  Hindus,  and 
ii analogous  to  the  Sufi  reveries  known  among  Musulmans,*  and  to  the 
mysticism  promulgated  in  France  and  Germany  by  the  followers  of 
Bourignon  and  Swedenborg.  To  lose  one's  senses  fcum  ratione  in- 
^tre,  as  Terence  says)  seems  to  be  its  highest  aim.  Hindus  who 
petend  to  learning  are  fond  of  dealing  in  these  idle  topics,  for  the 
purpose  of  astonishing  their  hearers,  but  we  shall  find  that  their  stock 
of  phrases  is  soon  acquired,  and  their  fund  of  ideas  is  yet  more  slender. 

The  great  theme  perpetually  reiterated  by  the  Jangams  as  well  as 
^  all  the  other  followers  of  the  reformer  Sancar  Achari  is  the  re- 
lohing  our  body  and  mind  into  spirit.    That  the  atma  (soul)  is  to  be 

'  Vide  Malcolm's  Persia.  toI.  2,  chap.  xxil.  and  Sir  William  Jones's  Essay  on  Mystical 
P^.  See  also  Extracts  by  Sir  William  Jones,  from  Easier  in  the  Madras  Journal, 
^  October  18M,  p.  448.  In  Telugu  the  farourite  work  on  the  Yo^  Sastram  is  the 
^kn  Deva  HaBaoam.    It  does  not  appear   that  Basava  encouraged  such  reveries. 

This  mystie  science  is  indeed  an  unfathomable  profundity  of  nonsense,  such  as  we 
*9  And  in  the  Rabbinical  Targum.  (Vide  Schoettgen  and  Adam  CInrke  on  1  Cor. 
^>  H).  In  the  8iddhfswar»  Satacam  (lately  printed  in  Telugu),  and  other  volumes 
*t  devotion,  tbe  aonl  as  a  female  addresses  the  deity  as  her  lover  and  husband :  as  is 
''^tlis  aode  of  addiess  used  among  the  Persian  Bofis  (vide  Madras  Journal,  toU  5, 
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the  linga  and  thus  to  become  one  with  the  deity.  This  favonritft  theory 
is  in  its  ulterior  oonseqaences  destructive  of  moral  reAponMbility,  for 
if  men  become  the  deity,  he  of  course  is  sinless,  and  tbey  are  accord- 
ingly absolved  from  <(in. 

It  must  be  acknowledged  that  we  no  where  find  Basava  inculcating 
this  doctrine.  It  certniiily  forms  the  concluding  lecture  of  theLila: 
but  that  is  a  work  not  pretending;  to  authority,  but  recording  the  opinion! 
received  in  the  national  philosophy.  This  shews  what  pitiable  igno- 
rance Hinduism  is  in  its  highest  flights.  For  they  all  acknowledge 
the  yoga  east  ram  to  be  the  great  means  of  obtaining  oneness  with 
God. 

It  is  clear  that  the  Jangams  are  inconsistent  enough  in  their  belief: 
for  while  they  condemn  the  Bramins  as  misrepresenting  the  truth,  thej 
are  fond  of  perusing  the  various  saiva  legends  wherein  of  course  Sivi 
and  Parvati  are  the  deities,  and  there  is  no  mention  of  Basava  or  hii 
disciples  the  J.mgiims. 

The  most  popular  of  these  poems  are  the  Calahasti  mahatmyi 
or  legend   concerning  the  pagoda  at  Calahasti :  the  Bhallana   Chariti 
wherein  a  king  trains  a   blessing  by  making  a   present  of  his  wife 
Si>a  who  visits  him  in  the  guise  of  aJangam!   and  who    thereu] 
^s  usual,  carries  both  of  them  to  Cail&sa !  the  Vira   Bhadra   Vijayai 
the    Bliannmad    Vijayam,  the   Madhura  Puran  also  called   Halas) 
Mahatmyam   or  Socca  Nalha  Lila  (a  high  flying   Aradhya  work),  t' 
Bhanumad  Vijayam,  and  a  few  more  saivite  legends. 

They  sometimes  claim  the  poet  Vemana  as  preaching  their  ere- 
but  though  he  evidently  hf'ld  the  Bramins  in  detestation,  and  shew^  ^9  m 
partiality  to  the  tenets  of  Bhsuvm,  he  does  not  embrace  the  Vira  Saavva 
tenets.  The  insulting  manner  in  which  he  speaks  of  the  female  s^'X 
furnishes  another  proof  that  he  could  not  be  a  VI ra  Saiva.  He  a/^^ 
speaks  of  future  transmigrations  :  but  the  Jangams  believe  transmigrcB-- 
lion  to  have  terminated. 

But  these  remarks  on  their  literature  cannot  be  concluded  without    -^ 
lew  observations  on 

The  Tantrai. 

Bramins  frequently  allege  that  the  Jangams  are  a  depraved  seet^^ 
who  are  guided  by  the  Tantras  or  heretical  books.  But  we  should  notT 
incautiously  believe  this.  The  Jangams  are  in  all  respects  opposed  U^ 
licentiousness,  which  is  the  main  spring  of  the  Tantras.  The  Jangams 
came  from  the  west.  The  Tantricas  from  the  north.  The  Jangtmt 
adore  the  linga  and  abhor  Maia  the  goddess  of  Delusion  (Venus  or 
Call,  as  Devi)»  who  is  expressly  the  goddess  (Yoni,  or  Bhaga  Milini)  of 
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the  Tantricns.    Tlie  Tantricas  take  no  notice  of  the  lingam :   they  adore 
Bctala  (the  devil),  and  other  malevolent  powers.     The  Jangams  honour 
SiiaaiDaxina  Murti  or  the  bemfiiient  and  loving  deity.  The  Tantricas 
My  they  aim  at  a  p*  rfect  release  from  fleshly  lusts.  The  Jangams  do  the 
*tne.    But  the  former,  being  hypocrites  pretend   to  yield  to   their  pas- 
sions SB  the  path  to  freedom.    Whereas  the  Vira  Saivas  call  on  their 
votaries  to  deny  themselves  in  all  respects.    They   attend  especially  td 
the  rules  concerning  funerals,  marriage,  and   placing  infants  in  th6 
^reed.    On  all  ti  e^^e  points  the  Tantras  are  silent.    The  Tantras  incul- 
wtethe  ime  of  flesh,  wine,  magic  and  debauchery,  the  Jangam   creed 
dbhorg  these.     The  Jangams  are  an  avowed  sect;    the   Tantricas  as- 
Winethc  guise  of  Sniartas.     The  Jangams  train   up  their  children  id 
their  creed;  the  Tantricas  (like  the  Arreoys  in  older  times  in  Tahiti) 
merely  admit  proselytes.     The  Jangams  are  sober,  devout  and  humble. 
The  Tantricas  are  debauched,   atheistical   and  proud.     The  JangamS 
&re  rigid  puritans :  the  Tantricas  are  licentious  atheists.     Herein  their 
depravity  resembles  that  of  the  worshippers  of  Isis  in  Rome,  the  "-Socia/- 
Ml<"  of  modern  days  in  England,  tlie  St.  Simonians  in  France,  the  Jliu* 
iii«ia/t,  and  other  pht'losophern  of  Geimaiiy,  the  followers  of  Cagliostro 
in  Italy,  and  the  Nessereahs  at  Kerrund  in  Persia* 

"Wiiha  few  touches  of  his  felicitous  pencil,  Shakspeare  has  given  ^ 
^iew  of  their  system,  or  philosophy  which  is  the  Sacti  Puja  or  Woruhip  of 
Poirer. 

"  Thus  every  thing  includes  itself  in  Fowbe  : 
Power  into  will : — will  into  Appetite: 
And  Appethe,  an  universal  wolf, 
So  doubly  seconded  with  WUl  and  Power 
Must  make  perforce  an  universal  prey, 
Andy  last,  eat  up  himself." 

Tboilus,  I.  3m 
Again,  (Anthony  and  Cleopatra  II.  1.) 

"  Let  witchcraft  join  with  beauty,  lust  with  both  : 
*'  Tie  up  the  libertine  in  a  field  of  sweets 
"  Keep  his  brain  fuming,"  &c 

Indeed  the  sottish  aspirations  of  Gonzalo  (Tempest,  act  II,  scene  1) 
PS ft  ttnnmarv  of  the  bacchanalian  rites  taught  in  the  Tantras.  And 
uthe  reader  has  any  curiosity  regarding  their  system  of  magic,  he  will 
^  it  in  Dr.  Herklots's  English  translation  of  the  Canoon-e-I»lam 
ireQitoiBf  of  the  Moosulmans  of  India. 

*  KcivfiBf  a»  Huwinaht,  ste  BQokinghtm'f  Trartls :  dtcd  in  Ntw  Monfhly  Mafft- 
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Knowing  the  deserved  odium  that  attaches  to  the  Tantras,  Bramii 
assert  that  these  constitute  the  Jangam  system.  But  were  this  the  cat 
how  does  it  happen  that  the  Tantra  volumes  are  found  only  in  the  pot 
session  of  Bramins  ?  The  fact  is  that  hoth  parties  read  the  Tantn 
from  motives  of  curiosity  just  as  a  protestant  might  read  the  Kon 
without  in  any  point  adopting  the  Mahomedan  faith.  The  J«ingan 
honestly  avow,  and  vindicate  all  they  do,  they  have  no  motive  for  coi 
cealment.  The  Bramin  acts  on  an  opposite  principle  and  assures  i 
that  the  Jangams  are  a  depraved  and  senseless  set  of  hereticks,  who  ohc 
the  levelling  principles  of  the  Tantras,  and  pay  honour  to  the  vilei 
castes*  But  two  widely  different  principles  govern  them.  The  licen 
tious  Tantricas  reject  caste  because  it  is  an  ordained  rule  of  society  :  h 
degrades  all  men  to  the  brutish  level.  The  Jangam  is  no  leveller:  h 
indeed  desires  to  abolish  caste:  but  by  raising  from  the  lowest  grad 
those  whose  faith  shews  them  to  be  good  men.  Indeed  the  imputatioc 
made  against  them  are  very  similar  to  the  infamous  stories  circulate 
among  ourselves,  in  older  days  against  the  Puritans,  the  Quakers  aa 
Moravians,*  and  investigation  has  shewn  them  to  be  pquilly  false. 

It  is  to  be  observed  that  no  instance  is  known  of  a  Vira  Saiva  acti^ 
on  the  principles  laid  down  in  the  Tantras.  To  excuse  their  aptnv 
to  read  these  abominations  they  allege  that  the  Tantras  belong  to  f>^ 
creed  because  they  describe  Siva  as  the  great  deity,  and  countenai^ 
as  Basava  does,  the  abolition  of  caste.  These  are  but  slender  apologS 
for  such  an  imitation  of  the  evil  example  set  them  by  Braroins.f 

In  concluding  these  remarks  on  their  literature,  we  may  add  t.1 
the  Jangams  have  no  objection  to  read  and  study  any   part  of  the  Kl 
gavat  or  other  braminical  books :  only  they  refuse  to  accept  them 
divine  and  authoritative. 

•  SeeSoutheys  Life  of  Wesley,  toI,  1.  p.  3W. 

t  The  Miada  Jaii};ama8  or  Bachelors  are  spoken  of  in  ratious  passages  of  the  Ling* 
ahari  poems.    They  are  confessed  to  be  libeitiues  but  are  devout.    They  hare  iate 
views  with  (Yesias)  courtezans  who  are  likewise  derout  1 S 

The  following  is  the  received  opinion.  The  Jangams  are  entirely  forbidden  to  ht^ 
intercourse  with  prostitutes :  but  among  the  earliest  proselytes  were  some  unmani^ 
men,  who  were  pexmitted  by  Basava  to  have  intercourse  with  courtesans  who,  beioB|i^ 
to  the  sect.  These  men  were  called  Minda  Jangams  or  libertines,  and  in  the  preicv 
age  there  are  none ;  for  all  are  bound  either  to  marriage  or  to  virtuous  celibier' 
That  Basava  permitted  this  is  only  a  theory,  and  rests  on  no  proof. 

In  the  western  districts  there  are  prostitutes  who  are  called  Jkuttinu,  uid  an  — y 
to  be  thus  devoted  by  their  parents,  on  their  lives  being  in  danger  through  llhica  Sa 
infancy.  Some  of  these  are,  as  I  am  infomed,  daughters  of  Jangams  :  but  all  are  aol 
so  :  being  children  of  Hindus  of  other  castes.  I  have  heard  of  some  Jangams  in  sii^lai 
cases  attempting  to  remove  a  child's  illness  by  giving  it  a  braminical  oame,  with  a  vie« 
to  appease  some  god  or  goddess,  whose  displeasure  is  imagined  to  have  caused  ''isFiiCj 

These  sutemenU  certainly  shew  the  purity  of  the  creed  not  to  be  so  oomplsia  at  in 
devotees  assert. 


1910.]     Om  Ae  Creed,  CuHom  and  LUeraiure  of  Ae  Xaangami.     161 

On  their  helief  regarding  the  Deitp» 

In  all  the  vanods  creeds  that  exist  among  the  Hindus  they  profess 
to  adore  one  only  Grod,  and  represent  him  as  appearing  under  varioas 
Daihes.  thas  in  the  Vira  Saiva  creed,  thej  profess  a  belief  in  Sada- 
Si^A  alone  as  the  supreme  being,  who  is  invisible  but  pervades  all  na« 
tare.  The>  frequently  speak  of  him  as  Daxina  Murti  or  the  express 
form  of  goodness,  who  descended  on  earth  under  the  name  Basava  and 
Ulcewise  as  All%ma«  The  following  Sanscrit  hymn  or  prayer  to  Daxi- 
mjk.  MuRTi  was  written  by  the  celebrated  divine  Agastta:  it  forms  part 
of  tbe  Agaeiya'<uhtaeam,  and  is  prefixed  as  a  motto  to  the  Prabhu 
I^inga  Lila : — 

1. 

Bramh  dnandawk,  parame  eukhadam  kivatajndna  murtimf 
Dwandw  dtUamt  gagana  sadrieam  Tatwam  asi  tfddi  laxyam  ! 
Eeawif  nityam,  vimatami  achalam,  earvatas  tdxi  hhutam, 
bkdo  dittam^  trigund  raliitamt  sad  Gurum  tam  namami  f 

2. 

feta  vUapi  eemipi^  hhum  hhdgi  nishan'nam 
Saeaia  munijandndm,  jndna  ddtaram  drdt, 
Tribhuvana  Gurvm^  Vtfam,  Daxinamurti  DSvamf 
Janana  mar  an' a  duhkha  xiila  daxam  namdmi, 

1.  I  salute  the  great  teacher,  the  bestower  of  divine  happiness  and 

^*preme  Mifs;  the  image  of  perfect  wisdom ;  who  is  removed  f  om  all 

9^tfs ;  who  is  represented  by  the  sky  :  who  is  denoted  hy  the  *'  Truth" 

^"^  other  names.   The  one.  Eternal,  stainless,  stable,  and  Omniscient,  the 

^Comprehensible  :  who  knoweth  neither  Pas f ion,  Parfialitij  nor  Folly, 

2.  He  who  sits  on  earth  at  the  foot  of  theflg'tree  .**  who  hestotvs  wis* 
'mi  oh  all  the  devout  hermits  who  surround  him :  Lord  and  teacher  of  the 
^niMfttf,  the  Ood  who  is  4iikf>odied  Goodnets,  him  do  I  salute  as  the  re 
^erfirom  the  bonde  of  life  and  death, 

When  die  deity  is  spoken  of  as  invisible  he  is  named  Siva,  SadS 
^in,  Paramesa,  or  The  Supreme  Being*  When  described  in  a  visible 
brm  the  name  is  Daxina  Murti  or  the  image  of  Grace.  When  describ- 
ed u  on  earCh,  Allima  is  Che  nsoal  name :  thongh  this  ia  declared  to  be 
tdj  another  name  for  Basava, 

*  1lifl«tf  vMmM.  Hm  ImayiiBf  or  ftg-tree  it  the  Hinda  emblem  of  immorttlity :  tkey 
MtHftaliattecBdoftimeall  nature  will  ptriah  except  one  mystic  fig-tree  attlie 
iMtiT  vhkl^  Hm  MIf  wm  ba  cnthxoncd. 
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Thus  we  see  tliat  they  look  upon  their  leader  as  a  divinity  :  imiti 
ing  the  Bramins  who  ha?e  exalted  their  heroes^  Krishna,  Rama  m 
Hanoman,  into  gods  on  earUi, 

The  vague  manner  in  which  these  names  are  used  produces  soi 
inconsistency.  Thus  Basava  u  actually  Siva  :  vastly  superior  to  tl 
mere  Siva  or  Jupiter  who  is  the  spouse  of  Parvati :  and  yet  is  sent  i 
earth  hy  him.  He  is  born  as  Basava,  then  appears  as  Allama^  is  adon 
as  Daicina  Murti :  and  then  we  have  interviews  between  these  perso 
age9,  whereat  Basava  offers  adoration  to  A  llama. 

It  is  observable  tbat  Basava's  wife  Gangamba,  is  never  supposed  tel 
a  goddess  :  nor  does  she  receive  any  homage. 

Sancar  Achari,  the  great  theologian  of  tbe  Smartas  having  declare 
tbat  ONENESS  with  the  Deity  is  the  great  object,  the  Jangam  replii 
that  this  union  is  attainable  in  this  life,  and  that  every  true  Jangai 
has  attained  it.    Moreover  he  asserts  that  his  mortal  body  is   a  mei 
member  of  the  image  he  wears.    For,  says  he,  ''  what  am  I  in  tfa 
hands  of  the  God  who  dwells  on  my  breast  ?    I  am  earthy  he  t#  spirit 
I  am  but  a  part  of  him.    We  find    similar  language    among   som 
philosophers  of  Greece  and   Rome.    Thus  Livy   (lib.   xxi.  5,)  saj 
Fidit  inim  quod  videndnm  fuit  appbndicem  antaii  esse  corpus^  niki 
qus  esse  in  eo  magnum.    In  &ct  the  Bramin  looks  upon  the  body  a 
all  in  all ;  the  Jangam  does  not.    Yet  the  regard  in  which  they  hoi 
the  yoga  tastramf  which  wholly  depends  upon  the  (ocb*(y  frame,  an 
pretends  to  spiritualize  it,  is  a  manifest  inconsistency,  and  forma  ai 
additional  proof  that  all  the  Hindu  systems  of  devotion  in  their  highei 
flights  betray  the  weakness  and  blindness  of  unassisted  human  nature 
Though  this  creed  utterly  condemns  all  worship  paid  to  Siva  an 
his  spouse  Parvati  (Jupiter  and  Juno),  still  these  personages  and  thei 
attendants  (Nandi,  Bbringi  and  others)  are  familiarly  introdueed  ii 
the  Jangam  poems.    This  odd  inconsistency  is  analogons  to  that  w< 
meet  with  in  Addison,  Prior,  and  the  French  school  of  English  poets 
ivho  introduce  Jupiter,  Venus,  Cupid  and  Mars,  as  if  they  really  believ 
ed  the  existence  of  those  demi-gods.     When  questioned  on  such  a  hal 
belief  in  the  Hindoo  theogony,  the  reply  made  by  a  Jangam  is  no; 
aatisfactory.    He  does  not  look  upon  such  poetical  machinery  as  i» 
consistent  with  his  creed.    For,  says  he,  all  of  these  are  very  poeaiUjf 
gods  or  powers  of  various  degrees  of  might,  and  we  are  not  bound  to 
Lelieve  a  word  of  the  stories  regarding  them.    We  adore   "  Sadft  Siva" 
(the  ever  blessed)  alone,  who  is  known  under  the  name  Basv  £■■ 
(the  lord  Basnva)  or  Allama  Prabhu    (Lord  Allama)  who  came  on 
earth  to  found  the  Vira  Saiva  faith,  or  rather  to  restore  it  to  primi- 
tive purity. 
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Considering  that  this  creed  arose  in  the  west  of  India,  in  a  country 
VMrdering  on  that  inhabited  by  the  Syrian  Christians,  it  has  sometimes 
occurred  to  me  that  very  possibly  some  of  the  tales  regarding  fiasava 
my  have  been  borro\Acd  from  1egen<1s  current  among  the  Syrian 
chorchei.    Both  chronology  and   geography  seem  to  strengthen  this 
nupieion:  and  it  is  worthy  of  notice  that  the  name  Allama,  which  re- 
lemblei  the  Syrlac  and  Arabic  nume  of  God  is  attributed  by  them  to 
tbcir deity.    The  word  Allama  seems  to  be  foreign,  and  in  their  eager- 
Mi  to  account  fur  it,  the  various  poets,   whether  Sanscrit,  Tehigu  or 
Canarcse  have  adduced  roots  which  will  not  bear  enquiry.    Indeed 
the  learned  men  who  assisted  me  in  the  present  investigation  have 
Mkoonledged  that  the  etymologies  adduced  are  strained  and  improba- 
ble.  They  however,  wonld  by  no  means  admit  my  suggestion  that  this 
name  originated  in  Allah:  and  particularly  observed  that  no  Jangam 
bad  ever  been  known  to  embrace  Christianity,  or  the  Maliomedan  faith. 

Yet  vhen  we  consider  how  determinately  Basava  did  every  thing 
io  hit  power  to  oppose  the  braminical  opinions,  I  confess  that  his  fol- 
lowers thus  borrowing  a  w**ll  known  name  of  the  deity  from  a  neigh - 
iKmrtng  country  seems  not  improbable.  lie  ordered  alt  children  to  be 
itttrodoced  into  the  religion  when  young.  He  abolished  burning  the 
^daod  substituted  burial :  he  set  asMe  the  priestly  descent,  he  per- 
mitted widows  to  marry  again.  In  these  and  many  other  points  equally 
opposed  both  to  Bramins  and  to  Jainas  it  appears  to  mc  that  he  at- 
tempted  to  follow  th«  customs  of  Christians.  In  particular  it  is  obser- 
vable that  the  Jangums  reject  the  observance  of  new  moons  and  full 
■ooni  but  consider  every  Tuesday  a  sacred  or  blessed  day. 

If  it  prove  true,  as  just  now  mentioned,  that  there  have  been  no  con- 
verts from  this  creed  to  Christianity,  we  may  fuirly  attribute  it  to  the 
neglected  state  in  which  the  English  have  left  the  Jangams.  That 
neglect  seems  to  be  the  result  of  the  disgusting  slanders  with  which 
^e  Jangam  character  has  been  blackened  by  Bramins  :  who  usually 
tnin  Englishman's  informants  on  all  subjects  concerning  HinduisHk"** 

Uthejangams  really  were  the  depraved  and  vile  race  the  Bramins 
toetibe  them  to  be,  it  surely  might  be  expected  that  they  would  have 
l*CQiBe  notorious  in  our  courts  of  justice.    But  there  we  do  not  hear 

*  Ai  one  proof  thai  the  Jangami  are  not  more  unwiliiog  than  other  Hindaa.  to  listen 
nChiliUaadoetriiice  I  may  mention  a  poem  written  in  theTelni^u  dwipada  metre,  tn- 
^"ded  to  coiivff  •  ▼•nion  of  the  Ootpels.  This  is  the  composition  of  a  learned  Jan- 
^poet,  and  having  teen  but  a  small  part  of  thevrork,  I  can  only  state  that  it  seems 
^^  v»n  exeeuted  In  a  plain  unpretending  style.  Tl:e  title  is  Kbista  Cbabitba,  and 
^  ViUiiig  it  the  author  appears  to  have  been  guided  in  his  phrases  by  the  Tamil  renion 
^^  Gospels  written  by  Fabeicics. 


104      On  the  Creed,  Customs  and  LUerahare  of  Am  Jw^gom*     \3sm 

of  them.  And  surely  it  is  much  to  their  honour  that  their  eoaducl 
is  not  known  to  be  such  as  makes  it  a  subject  Cor  police  investigatioua 
Another  reason  for  their  neyer  appearing  in  our  courts  even  as  eooSi 
plainants  or  witnesses  is,  that  we  have  forced  them  (until  the  presenl 
day,  this  necessity  being  now  done  away  by  ]aw)  to  take  the  conunoi 
Hindu  oath :  which  they  look  upon  as  a  crime.  Among  themtelfH 
the  oath  commonly  used  is,  to  make  the  requisite  assertion  wbik 
holding  ihe  image  in  the  hand.  Or  else,  to  lay  the  hands  on  the  fiil 
of  any  Jangsm.  For,  say  they,  every  Jangam  is  a  living  image  of  ihl 
god  we  adore. 

The  Vira  Saivas  illustrate  their  creed  by  a  oomparison  quite  in  the 
Hindu  style.  They  say,  the  guru  is  the  cow :  whose  mouth  is  the 
Jangam  or  brother  in  the  iaith  ;  and  the  lingam  or  image  is  the  udder. 
The  cow  benefits  its  owner  by  means  of  the  udder  :.but  wbat  fills  tha 
udder?  the  mouth.  And  what  connects  the  mouth  and  the  udder  F  tbs 
bo<iy.  Accordingly  if  a  Vira  Saiva  wishes  the  image  to  benefit  hin 
(that  is,  if  he  desires  to  obtain  the  favour  of  the  deity),  he  mnat  ^  feed 
the  mouth'* — that  this,  sustain  and  comfort  his  brethren.  And  then 
the  blessing  will  be  conveyed  to  him  by  means  of  the  teacher.  Accoid* 
ingly  the  Jangams  blame  the  Aradhyas  for  neglecting  this  eommandf 
and  ask  how  they  can  expect  the  image  to  nourish  them  if  they  neglect 
to  sustain  brethren  and  fellows  in  the  faith.  For  the  Aradbya  lefiuei 
to  look  upon  any  but  Aradhyas  as  brethren. 

The  strangest  part  of  their  legends  regarding  Siva  u  that  wherein 
he  is  represented  in  the  most  contemptible  light  as  completely  the 
servant  of  various  (bhact)  worthies  or  saints.  Such  stories  abound  in 
the  Basava  Puran  but  are  excluded  from  the  Lila.  In  these  we  ere 
reminded  of  the  Romish  legends  wherein  the  Virgin  Mary,  and  some 
other  personages  are  repieaented  under  most  degrading  circumstaneeeb 
as  obeying  or  waiting  upon  the  saint  whom  the  legend  extols.  Thee 
in  the  fourth  book  of  the  Basava  Puran  is  a  story  of  a  certain ''  worthy'* 
(bhacta)  named  Nambi,  who  by  force  of  faith  got  Siva  so  completely 
into  his  hands  that  he  employed  the  god  as  a  mere  slave.  In  anotliev 
story  one  of  the  '*  worthies"  scolded  Siva  who  '*  was  so  much  alamel 
that  he  slunk  round  the  other  side  of  the  image,  and  ran  away  inle 
the  jungle."  Other  stories  represent  this  paltry  demi-god  acting  either 
as  a  thief  or  as  a  receiver  of  stolen  goods,  to  protect  bis  adorers  :  an4 
they  frequently  represent  him  as  acting  the  part  of  a  panderi  at  tha 
bidding  of  one  of  the  worthies. 

The  Vira  Saivas  evidently  look  upon  such  stories  as  excellent  joketb 
and  certainly  many  of  the  tales  are  incomparably  more  amu8in|[  ai  well 


IMO.]      On  lib  Cr§§d,  Cudowu  amd  ZUgraiwre  of  At  JangamM.    165 

M  man  moral  than  the  dnlneis  of  bramiuical  paribifts.  But  when 
thej  are  asked  bow  tbejr  venture  to  represent  their  god  in  this  ludi- 
eiou  manner,  they  reply  at  once  that  this  is  not  tbeir  god :  their  god 
iiAllama  Basava;  the  one  Sada-Slva  (ever  blest),  whereas  the  hero 
ol  tbcae  stories  is  merely  the  braminical  Siva  wbom  tbey  think  as 
fur  a  subject  for  merriment  as  Jupin  or  Jupiter  is  in  tbe  French 
tkcttre. 

b  apology  for  these  stories  Jangams  allege  that  they  all  establish 
theieeessity  of  fiiitb  (bhacti)  as  the  great  means  of  attaining  happiness 
iBd  miraculous  power,  '^  As  the  Bramins*  say  tbey,  call  tht*mse1vea 
(bhn-nira)  gods  upon  earth  we  will  shew  that  our  worthies  (bbact)  are 
qsite  a  match  for  them/'  Accordingly  there  are  many  legends  to 
prove  that  ( JaDga-prasadam)  food  or  the  leavings  of  food  blessed  by  a 
MnAjf  can  perform  all  sorts  of  miracles.  For  instance,  a  Bramin  who  by 
ictne  had  become  a  swine  ate  what  a  Jangam  had  spit  out  and  hereby 
Riumed  the  human  form.  Elsewhere  a  Jangam's  shoe  works  miracles. 
In  iU  hagiology  we  find  that  the  fables  invented  in  successive  cen- 
toriei  become  gradually  more  marvellous.  Accordingly  though  the 
ligendi  of  the  Basava  Puran  are  wild  enough  they  are  out  hcroded  by 
lluM  of  later  date :  lor  instance,  the  Cbenna  Basava  Puran,  from  which 
(book  2  verse  8Q  I  cite  the  anecdotes  now  mentioned. 

itmait  however,  be  acknowledged  that  in  a  redundancy  of  nonsense 
tt  veil  as  in  dirt  the  Bharata  beats  all  the  Saivite  stories.  There  we 
y^  the  very  sublime  of  puerility :  braminical  legends  compared  to 
vkidi  Jack  Mndtkg  Bsan  Stalk  are  nothing  at  all.  And  all  this  is  en- 
Adsedin  a  flow  of  beautiful  Sanscrit  verse  which  for  richness  of  ex* 
ptiiioB  and  harmony  rivals  Homer  himself.  The  Bramins  have  had 
pmeiaioD  of  the  most  perfect  and  beautiful  of  languages,  and  have  of« 
^  penerted  ita  melody  and  vigour  to  the  vilest  of  purposes. 

^jectioBsble  as  many  of  the  Saivite*  legends  are,  they  are 
^ty  itself  when  compared  to  the  braminical  writings.  The  great 
P^ihetof  tbe  Bramins  is  VTAtAt  ^^^  tb>>  venerated  Saint's  description 
if  kii  own  miracnloua  birth  ia  a  master-piece  both  of  filth  and  folly. 

AsJaogamaare  indeed  set  free  from  believing  such  legends  but 

te  own  hagiographyi  though  not  dirty  like  that  of  tbe  Biamins,  is 

Ulofthiuiditiee:  in  apology  for  which  they  acknowledge  that  many 

^tbess  tales  bear  marks  of  fiction. 

Fvtberi  ij^ejr  allege  that  in  all  these  legends  tbe  adorers  are  ^nol 

*  I  MiM  Is  have  abfidy  mentioned  the  9(va  PwNm'-Qt  which  the  leader  nay  find  aa 
"klnel  ndet  that  title,  in  Bma*9  Cfckpeedio  (fumlihed  by  Sir  Chaa.  Wilkins;  and 
^  ^  iwisilve  that  this  book  has  nothing  to  do  with  the  Virm  Saira  Creed.  Thia  put  an 
^^MMrArfBMM,   I  poaaca  one  copy  in  BtsKiit  sad  atrer  could  discoftr  another. 
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Vlra  Saivas.  They  are  Jainas  or  else  ignorant  fuUowers  of  (he  bramiDi* 
cal  follies :  but  that  by  the  force  of  (bhacti)  fdith  and  charity  they 
ultimately  were  '*  admitted  into  heaven"  (literally,  borne  to  Cailasa) 
which,  as  they  assert  denotes  admission  to  the  true  creed. 

In  many  of  the  legends  we  may  trace  a  similarity  between  the 
character  of  Risava  and  that  of  Mohammed  as  described  in  the  varioot 
legends  current  among  Musulmans :  shewing  much  simplicity  oo  the 
part  of  Basava  the  master,  and  a  voracious  credulity  on  the  part  of 
the  disciples.  Tho!*e  Mahomedan  ptories  however,  contain  many  inei-* 
dents  of  the  most  disgusting  kind :  from  which  the  Jangam  books  aree 
entirely  free. 

There  is  so  remarkable  an  analogy  between  the  Pythagorean  Monat^ 
and  the  deity  of  the  Jangams  that  I  cannot  well  avoid  adducing  tb»  4 
following  brief  deduction  from  the  philosopher's  statements,  as  repr^to 
sented  in  Cudworth's  Intellectual  System,  2d  edn.  4to.  chap.  i?.  p.  fl/^'^ 
376. 

Pythagoras  calls  the  four  principles  by  numerical  names ;  IheMona.^ 
Duad,  Triad  and  Tetrad.    The  Vlra  Saiva  calls  thnm  by  specific  name^ 
vis.    The  Lingam,  Bhacta,  Guru,  and  Sivam,  t.  0.  the  deity,  the  d'  M 
ciple,  the  teacher,  and  supreme  spirit :  which  pervades  and  unites  r 
three. 

The  subordinate  beings  (gods,  heroes  and  demons)  of  Pythagoras  ^^ 
silver  to  the  Vlra  Saiva  saints :  all  of  whom  are  supposed  to  be  em"  1 
died  forms  of  the  prime  existence  or  Lingam ;  whieb  answers  to  ^^ 
Monad :  who  is  also  Zeus.  The  Duad  is  the  passive  principle ;  or 
ciple:  he  whose  mind  is  the  field  for  impressions.  The  link  betw4 
these  t«o  is  the  third  principle;  the  Guru  or  teacher.  In  his  creafei^ 
office  the  deity  is  mingled  with  nature  by  Pythagoras  and  IS  all  nam^ 
in  the  creed  of  the  Vlra  Saiva. 

Love  was  the  first  Ori>hic  principle,  and  so  it  is  throughout  the  Vln^* 
Saiva  creed.  Yet  it  is  a  created  being;  for  it  is  a  form  or  appearance  or  ' 
the  deity.  Tlius  the  Lingam  and  the  Sivam,  being  the  first  and  foarti 
principles  are  one  and  the  same.  The  Monas  and  the  Tetractys 
one. 

Ag^in^The  Satwa  guna  being  the  characteristic  of  God;  the  Tamo 
gunam  is  that  of  man ;  and  the  Rajo  ganam  being  the  connecting  link^ 
tbe  supreme  state  is  Nxrgnn'a^  or  indescribable:  which  is  the  fourth 
or  superior  deity  designated  as  the  incomprehensible  and  ineflkble 
Tetractys. 

Then  Monad  signifies  the  prime  or  independent  Lingam,  and  in  id 
applied  form  it  is  elsmtrntm    Accordingly  Tsjo  Lingam  is  fire,  ah»Lin^ 
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#«•  it  water,  prIMpi  Ziw^ow  w  earth ;  in  like  manner  put- Ling  am  in 
pimmwr  ii  masculine,  or  the  male  element,  and  gtri  Lingam  is  ihe  fe- 
o»Ie  ft§wienl  or  the  Jiminine  gender. 

Some  very  obscene  stones  regarding  the  origin  of  the  Lingam  have 
keen  printed  by  various  European  authors.     Those  stories  (with  which 
*  ^ec9r  m$i  in  Hindu  authorgj  are  perhaps  braminical ;  they  have  no- 
ting to  do  with  the  Jangams;  in  their  books  there  is  no  mention  of 
the  subject ;    and  I  have  not  met  with  any  Jangam  acquainted  with 
tbose  fables. 

Regarding  AUama, 

Allama  is  represented  as  becoming  visible  on  the  wish  of  Siva— he 
then  descends  on  c^arth.  There  is  no  tale  of  his  birth,  death  or  final 
^disappearance :  and  some  Vira  Saivas  evidently  believe  he  is  still 
voaming  the  earth.  In  the  Lila  he  appears  on  one  occasion  as  an 
Adonis,  to  enamour  Maia.  Then  disappears  and  visits  a  (bhact)  wor- 
tliy  ia  a  distant  town  :  again  vanishes  and  visits  another :  assumes  no 
pomp,  has  no  followers,  and  manifests  no  power.  Basava  is  a  ruler,  a 
w«rrior,  a  king's  minister,  the  head  of  a  family,  and  fervent  in  his  vows 
to  noorish  Jangams  (puritans)  and  to  vanqaish  Jhinas.  Allam^i's  dis- 
position on  the  contrary  is  marked  with  peace,  benignity,  humility 
^Wftd  gentleness.  Precisely  in  this  strain  do  Muhomedan  authors  speak 
of  our  Lord,  and  unless  he  had  heard  such  traditions  it  appears  to  me 
ipoBiible  to  account  for  a  Hindu  poet's  framing  a  character  like  that 
the  Allama  described  in  the  LtVa,  so  remarkably  opposed  to  human 

as  seen  among  Hindus. 
Allama  is  represented  as  entirely  chaste,  though  perpetually  sought 
lore  by  Maia  and  other  heroines.    He  remains  unmarried.    He  has 
^ueiples  bat  no  relations. 

On  certain  Shrines, 

Though  the  Lingadharis  deny  the  sanctity  of  any  particular  place, 
*k  Aradhyas  have  yielded  to  the  Hindu  propensity  to  worship  in  cer- 
^ places  as  peculiarly  holy.  Each  of  these  is  a  temple  to  Siva  and 
^tttrdingly  the  priest  is  a  Saiva  Bramin.  One  of  these  at  Canchi  (Con- 
i'vvui),  one  at  Jambukeswarm  (near  Trichinopoly),  one  at  Arunagiri 
(AniliDiala),  one  atCalahasti  (near  Nellore),  and  one  at  Chidambaram. 
Ikie  are  respectively  called  the  lingams  (bhutams)  or  elements  of 
ttith,  water,  fire,  air  and  ether.  These  are  holy  places  frequented  by 
Ufig;  and  the  Aradhyas  assert  that  to  visit  them  is  meritorious 
OMHigb  the  priests  are  Siva  Bramins. 
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Regarding  these  temples  the  Janguna  profess  to  hate  no  opinioa. 
They  neither  approve  nor  condemn  him  who  worships  there:  SMrthe 
sanctity  of  these  shrines  rests  on  the  hraminical  purans. 

They  themselves  profess  to  hold  in  honour  five  other  lingams.    !• 
That  of  Chenna  Mallikeswar  at  Sri  Sailam.    2.  That  of  Curltdi  Smb- 
gameswara,  so  named  from  the  village  where  Basava  died,  or,  as  they 
tayi  vanished.   3.    That  of  Goeamci^war,  at  a  village  of  that  name. 
That  of  Bhlmeswar  at  Draxaram,  in  the  Rajahmundry  district.    5. 
which  is  described  in  Professor  Wilson's  Essay  and  said   to  be  at 
nares  but  of  this  the  accounts  differ. 

In  these  five  places  the  priests  are  Jangams:  not  Aradhyas.    At 
Sailam  Jangams  pay  nothing,  though  a  fee  of  five  rupees   is  ezact^,^ 
from  every  worshipper  in  the  other  castes   (including  Aradhyas). 
would  seem  that  this  was  originally  a  hraminical  shrine,  for  there  is 
image  of  Pftrvati.    Tliis  goddess,  however,   sits  opposite  to  the  im^^^ 
of  Siva:  and  a  Smftrta  Bramin  is  her  priest  while  a  Jangam  is  priest  | 

the  god.  So  heartily  do  these  sects  detest  one  another  that  t&( 
(tlrtham)  holy  water  offered  to  one  image  is  not  touched  by  those  ^^^ho 
come  to  adore  the  other. 

The  Jangams  acknowledge  that  they  have  no  business  to  ce1el>Ti/ie 
snch  worship,  and  in  excuse  say  that  these  are  customs  derived  Amn 
Bramins. 

The  odd  conjunction  jof  rival  gods  under  the  same  roof,  or  at  ^i 
within  the  same  temple  wall,  is  exemplified  at  the  well  known  pago^ 
at  Tiruvattoor,  close  to  the  town  of  Madras :  where  Siva  is  adored  oi 
der  the  name  AduPur-iiwara^  **  thus  called  (to  use  Homerie  phi 
among  gods :  but  known  among  men  as" — Tea^rSya  SwSmi. 
comer  of  his  pagoda  has  been  taken  possession  of  by  aSacti  or  plebeie 
goddeti,  called  Tripura  Sundari  (Venus) :  but  vulgarly  Faiiajim-f 
ehdru.  The  god  has  a  Siva  Bramin  as  his  priest,  and  has  his  spom^'^ 
Farvati  with  him.  But  the  Sacti  or  paria  goddess  (who  is  a  ronel^^ 
dreaded  fiend)  has  for  priest  an  ^cA^-man :  this  is  the  Tamil  nami 
of  a  low  caste,  called  panaea  in  Telugu,  who  are  tumblers  and 
lers :  and  are  employed  to  blow  the  trumpets  at  funerals.  So 
graded  are  they  that  no  S&dra  will  eat  with  them.  The  sacrifices 
offers  are  buffaloes,  goats  and  the  like.  This  lady's  feast  lasts 
dajTs,  during  which  the  luckless  Siva  and  his  spouse  receive  no 
ship.  The  doors  are  shut  upon  him  and  he  is  left  alone  till  the  hmf 
terminates. 

All  Hindus,  even  those  of  the  most  respectable  classes  in  the  fcM 
of  Madras  flock  to  this  pagoda,  to  gain  the  &vonr  of  theHl  wnftelfed! 
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idols :  and  there  are  rairacles  (well  attested)  in  abundance  to  prove  the 
benevolence  and  power  of  these  divinities.  The  latest  I  have  heard  of 
is  regarding  a  "  worthy"  who  cut  out  his  tongue  as  an  offering  to 
Siva,  and  the  god  restored  it  to  him.  This  god^s  name,  Teagaraya  lias 
become  a  proper  name,  given  to  many  Hindu  buys. 

We  are  not  to  suppose  that  the  Vira  Saivas  approve  of  8uch  brutal 
follies.  They  equally  despise  both  the  Siva  and  the  Sacti,  and  much 
blame  those  of  the  Jangams  who  timidly  follow  the  fashion  in  offering 
homage  to  this  miserable  Siva. 

On  FuneralSf  ^c. 

Some  particulars  regarding  funerals  have  already  been  given.  A  few 
Kmain  to  be  added. 

The  Aradhyas,  as  far  as  possible,  adhere  to  the  braminical  customs : 
though  they  are  obliged  to  use  burial  and  not  burning. 

Over  the  grave  the  Jangams  place  an  image  of  the  lingam,  to  which 
they  offer  worship  for  ten  days.  They  then  remove  it  or  leave  it  esta- 
blished, at  pleasure. 

On  the  eleventh  day  they  give  a  dinner  to  the  assembled  friends,  on 
^faom  they  bestow  new  clothes,  according  to  their  means. 

The  Aradhyas  believe  that  the  father,  grandfather  and  great  grand- 

^therof  the  deceased,  who  are  in  Cailasa  (heaven),  enter  purgatory  (the 

F^nkeam)  at  the  time  of  his  death :  where  they  wear  the  appearance  of 

*>>•  dead  body.    To  these  progenitors  are  performed  the  rites,  called  «c* 

*'tfiAfaM,  nava  trdddham,  shodasam  saptaeam,  and  many  more.    Some 

^VQie  the  rite  of  releasing  a  bull  on  this  occasion,  as  other  firamins  do. 

Tinder  the  name  of  these  progenitors  the  Aradhya  guests  are  fed. 

On  the  conclusion  of  these  rites  they  say  that  the  deceased  is  now 

fooe  to  Cailasa. 

Bat  Jangams  act  in  another  manner,  rejecting  all  notice  of  the  three 
FnigeDitors:  for  whose  names  they  substitute  the  names  Siva,  Mahesa^ 
^  SiDA  Siva  ;  which  in  fact  are  three  names  for  God. 

Ala  reason  for  this  ihey  allege  that  they  consider  the  Guru  to  be 
fconly  parent  of  each  disciple.  For  he  bestows  the  image  on  them, 
■4  they  are  "  60111  in  his  handJ*  For,  say  they,  being  born  into  the 
^  it  a  morv  important  event  than  that  of  merely  being  born  on 
ttrth:  and  hence  they  pay  reverence  rather  to  the  Guru  than  to  the 

The  image  worn  by  the  deceased  is  placed  in  his  or  her  hand,  and 
idd  €n  the  breast.    Hiey  attribute  to  it  the  same  potency  that  the 
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Greek  Church  attributes  to  the  letter  written  by  the  bishop,  and  placed 
in  the  coffin. 

They  are  free  from  the  Hindu  rules  regarding  the  anniversary  of  i 
death.    Some  few,  however,  imitate  Bramins  in  solemnizing  that  day. 

Not  having  myself  seen  any  of  their  tombs,  I  avail  myself  of  the 
following  note  given  me  by  Lieutenant  Nbwbold:  "The  tombs  ol 
Lingavants  of  rank  are  generally  massive  quadrangular  structures, 
raised  on  terraces  built  of  stone,  and  simply  but  handsomely  carved. 
The  interior  consists  generally  of  a  square  chamber  beneath  whiel: 
is  a  vault  containing  the  real  tomb :  which  is  also  usually  square 
Over  the  head  of  the  corpse  is  sometimes  placed  a  phallus;  ofte^ 
ornamented  daily  with  sweet  flowers.  These  tombs  are  sometime 
constructed  by  Jangams  for  themselves  ;  and  an  old  priest  living  inm 
wiuith  among  the  rocks  and  ruins  of  Bijanugger,  led  me  doi^n  int^ 
subterraneous  vault,  dimly  illumed  by  a  solitary  lamp :  and  this  '^ 
showed  me  as  the  destined  receptacle  of  his  more  mortal  part.  T  ^ 
bottom  of  it  was  strewed  with  ashes.'' 

Ideas  regarding  a  future  state. 

A  modem  writer  describing  the  opinion  of  the  Jews  at  the  prea^ 
day,  on  the  subject  of  a  future  state,  says  "  they  believe  that  they  ^« 
fer  for  themselves :  Moses  is  their  prophet  but  they  look  to  their  o** 
good  conduct  as  furnishing  grounds  for  hoping  a  reward.  If  good,  :»• 
they,  "  my  God  will  reward  me,  and  if  bad  he  will  punish  me.'* 

Such  is  the  belief  among  the  Jangams:  who  entirely  differ  from  ofli- 
Hindus  with  regard  to  a  future  state.  They  make  a  singular  distiD'^ 
tion  regarding  themselves.  Other  men,  say  they,  are  liable  to  tmnin^ 
gration,  but  we  are  not  All  who  are  introduced  into  the  faith  aresM 
empt  from  transmigration.  They  depart  either  to  heaven  or  hell,  an^ 
that  state  is  eternal. 

The  Hindus  in  general  are  credulous  enough  as  to  ghosts,  sprite^ 
and  local  demons.  But  they  do  not  believe  in  the  existence  of  th^ 
Devil  or  Satan  as  a  separate  being.  In  this  the  Vira  Saivas  resemble 
their  countrym<>n.  What  we  call  the  work  or  instigation  of  the  devil 
the  Hindus  call,  the  fruits  of  a  former  birth.  In  the  Christiaa  poetf 
**  Vedanta  Rasayan"  the  Devil  is  called  pieachi ;  the  same  phrase 
(fiend)  is  used  in  our  English  poet  Chaucer. 

The  description  of  the  creation  of  the  world,  forming  a  promioeal 
part  of  the  brarainical  system  they  have  in  opposition  devised  another 
mode,  described  in  the  Lila.  Regarding  the  end  of  the  world,  ther 
have  no  definite  ideas. 
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On  ih€  Prayert  used. 

The  prayen  of  the  Jangams  are  addressed  to  the  image  they  wear: 
which  they  salute  as  Basaybsa. 

The  maotris  or  prayers  are  borrowed  from  the  Vedas :  but  they  do 
not  praclise  the  (anoshtha'nain)  "  mode'^  practised  by  Bramins. 

The  daily  prayers  nsoally  are  in  the  mother  tongue.  Occasionally 
Ibey  use  a  Sanscrit  canticle :  as  the  following,  borrowed  from  Sancar 
Acmiii: — 

Anay&Hna  manmam;  vind  dainylnajlvanam  ; 
Dihdnti  mama  tdyujyam  cunuhufd  Paramiswara  ! 

••  0  supreme  Lord,  grant  me  an  easy  death,  a  life  free  from  poverty, 
and  eternal  happiness*  when  I  leave  the  body!" 

Or  they  offer  hymns  of  praise  as  the  following,  which  is  written  in 
tlie  common  metre  called  Malini.  The  metre  is  broken  in  the  fourth 
Ime;  and  though  it  might  easily  be  rectified,  they  leave  it  as  it  is,  the 
^ofds  being  sacred  :— 

Nayana  camala  madhy^,  jyoli  rupa  pracSsam, 
Pran'ava  majra  sabindum,  prftn'a-linga  swarupam  ? 
Yihata  janana  pSs'am,  tighna  vich-ch-heda  hetum 
Harahara  Guru  santam  OM  namas  Siva'ta  Lingam  f 

^'Bletsed  image  I  meditate  on  Thee  who  dwellest  between  my  eyes, 
*■  glorious  form!  who  art  the  word  andthesign,t  the  supreme  being! 
free  me  from  the  ties  of  the  flesh  thou  who  loosest  every  bond ! 

*  0  Teacher  thrice  blessed  !*' 
Aaiong  Bramins  the  great  mantra  is  the  Gayatri.    This  is  used  by 

^Q«  Aridhyas  but  the  Jangams  reject  it,  and  use  the  Paneh-dxari,  or 

^^Mylkbled  spell  :^adding  the  shnd-azari ;  or  spell  of  six  syllables ; 

^  e,the  Fanch-axari  with  the  addition  of  the  word  OM. 

A  celebrated  verse  says : 
Vida  mdtdeha  Gdyairi,  mantra  mdtrd  shadaxari, 

Aeeoidingly  in  rejecting  the  Gayatri  they  reject  the  Vedas,  the  Panch- 
*^  Of  five  syllabled  spell,  is  "  Namanvdya**  or  glory  be  to  God.  If  the 
'ylUble  cm  (1>^®  Amen)  be  prefixed  "  om  Nama  Sivata,"  then  it  ia 
<^  ihad-axari  or  six  syllabled. 

*  lAtmDj  Utrntyicatiem,  The  SaiTa  creed  describes  eternal  hftppinets  as  consiatiaf^ 
^  far  (padari)  points:  denominated  1,  idUkiam,  2,  sdmtpuun^  3,  sdripiam,  and  4,. 
*Mmi  Thai  is,  1  dwellinf  in  hearen,  8  in  the  rery  presence  of  God,  3  bearing  his 
Nie.  nd  4  beeosrfBK  sue  with  him. 

*  BcK,  M  in  a  fonser  vtrse,  the  Sanscrit  scholar  wilL  n({t  exact  a  more  rigid  translation  i 
M  tt«  FffiH  icquin  explanatory  notes,  and  render  the  subject  more  tedious. 
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After  tbus  addressing  the  image  (in  which  rite  they  use  the  rudrn 
or  rosary)  ihey  make  such  requests  as  circumstances  call  for.  Soc 
prayer  is  rarely  used.  Man  and  wife,  though  praying  at  the  sai 
time,  address  their  prayer  to  the  image  each  person  separately  wears. 

The  prayaschii/a  canda  or  system  qf  penance  is  the  most  irksoi 
hurdcn  imposed  hy  bramiuical  superstition  and  priest-craft.  The  amall 
mistake  or  omission  in  performing  ordained  ceremonieSi  is  herein  ct 
fiidered  as  a  sin,  and  atoned  for  by  a  vexatious  system  of  fasting  i 
unmeaninc^  prayer.  The  Jangams  are  set  free  from  this  rigid  and  1 
pocritical  system,  but  the  Aradhyas  have  not  had  the  courage  to  ob 
Basava,  who  laid  it  aside.  They  are  nearly  as  much  burdened  witi 
as  are  other  Braroins. 

On  Rejection  of  Braminical  Ordinances, 

One  important  rule  which  Jangams  observe  forbids  the  use  of  t 
special  braminical  rules.    It  runs  as  follows,  in  Sanscrit  verse : — 

Apasavyam,  tildn  darhhan  n  agnau  carndm  cha  pdroandm 
Vikiran  arghyi  pddyam  cha  saivas  sapta  vivarjayit, 

**  Let  the  Saiva  (tchkh  they  declare  to  ngnify  the  Vira  saiva)  dsk 
from  the  ritee  catted  1  Apasavyum,  2  tillatarpanam,  3  sacred  grass 
the  burnt  sacrifice,  5  the  stated  observances  called  parvam,  at  the  m 
and  full  moon,  6  the  arghya,  and  7  the  padya." 

This  verse  is  intended  to  sum  up  all  the  braminical  rites  which 
Vira  Saivas  renounce. 

It  is  observable  that  the  burning  of  frankincense  is  used  ami 
them,  but  this  they  say  is  no  breach  of  the  fourth  rule- 

The  ArftdhySs  do  not  deny  the  authority  of  this  text :  but  they 
monstrate  that  were  they  to  obey  it  they  should  be  excluded  from  I 
braminical  order.     Accordingly  they  admit  the  rule,  but  agree  to  d 
obey  every  one  of  its  demands. 

TheAradhyais  charged  by  the  Jangam  with  gross  inconsistence 
using  the  prayers  to  the  sun,  which  consecrate  the  braminical  threi 
and  also  the  paneh-axari  spell  which  consecrates  the  lingam. 

The  Aradhyas  cannot  venture  to  take  the  last  step  by  performi 
the  rite  called  shad-axari,  for  that  implies  becoming  a  Sannydei 
recluse,  shaving  off  the  braminical  lock,  and  assuming  the  tinted  drc 
These  would  at  once  place  them  in  the  Jangam  class:  and  few  Ar. 
hyas  have  the  resolution  thus  to  renounce  the  law  of  caste.  Acco 
ingly  the  Jangams  abhor  them,  and  to  use  their  own  words  '*  hold 
sin  even  to  look  upon  an  Aradhya."  Thus  we  see  there  i  s  bigo 
enough  on  both  sides. 
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Miscellaneous  Particulars. 
In  speaking  of  their  literature  the  following  distinctions  are  neces- 


They  discriminate  three  paths  or  opinions:  viz.  the  Carma-canda, 
c  Jnina-canda,  and  the  Bhacti-canda. 

The  Carma-canda,  or  Law  of  Works,  attributes  every  good  and  evil 
-tto  ouiselves.     Accordingly  men  are  te  be  rewarded  or  punished 

rding  as  their  lives  are  virtuous  or  the  contrary. 
The  Jnana-caoda,  or    Law  of  Wisdom,  opposes  this ;  stating  that 
en  are  the  mere  instruments  of  good  or  evil  in  the  hands  of  God. 
The  Bhacti-canda,  or   Law  of  Faith,  calls  upon  men    to  adhere  to 
'V'iitae  or  benevolence  as  being  the  fruits  of  faith : — but   adds   that 
tlie  deity  is  all  in  all,  and  our  good  deeds  have  nothing  to  do  with 
•Station. 

The  theory  of  this  creed  may  be  traced  to  the  Mi'ma'msa  philoso- 
phy ;  which  is  thus  defined  in  Wilson's  Sanscrit  Lexicon.  The  first 
P^f^>  the  p6rva  Mimdmsa,  or  Mimamsa  simply,  illustrates  the  Karma 
'^^da  of  the  Vedas;  or  the  practical  part  (the  ritual)  of  religion  and 
devotion,  including  also  moral  and  legal  obligations.  The  second  part, 
^^  Vitara  Mimamsa,  ascribed  to  Vydsa,  is  the  same  as  the  Vedanta, 
^"OQiided  on  the  Jn4na-canda  or  theological  portion  of  the  Vcdas,  and 
^v^ting  of  the  spiritual  worship  of  the  Supreme  Being  or  soul  of  the 
^>1U  verse. 

"We  must  however  observe  that  the  Lila  is  often  called  "  Shan- 
^^^iasammatamf'*  that  is  tolerant  or  universal,  because  free  from  the  in- 
tolerance which  we  often  meet  in  other  treatises. 

^hile  compiling  these  notes  it  has  been  pointed  out  to  me  that  few 

of  the  English  are  able  to  obtain  the  Vira  Saiva  treatises.    This  is 

^nie,  and  the  manuscripts  which  we  may  succeed  in  obtaining,   too 

often  prove  incomplete  or  erroneous.    I  shall  therefore  be  willing  to 

tupply  copies   to  any  who  may  require  these  works :  and  the  cost  of 

^nmieription  will  be  found  moderate.* 

likewise  copies  of  the  Yedamt4  Rasatanam,  a  poem  the  beauty  of 
^kieh  is  greatly  disparaged  by  the  poet's  earnest  endeavours  to  prove 
^  the  Christian  religion  is  very  analogous  to  what  he  considers  pure 
^(^ioiim.  He  goes  so  far  as  to  designate  Christians  Dtoya  and 
^^Miirs  which   are  mere  poetical  titles  for  Bramins  as  "gods   on 

*  Tte  lite  coataiBS  6900  dvipadA  lines,  the  Furan  and  the  Charitra  are  each  of  them 
*^tvlM  thatlcoffth. 
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earth.'*    He  seems  to  think  it  an  easy   thing  to  reconcile  two  creedi 
which  are  as  distinct  as  light  and  darkness. 

The  image  is  usually  placed  on  the  infont's  neck  on  the  eleventh  day 
after  birth.  In  the  books  are  fables  about  their  bestowing  it  moch 
sooner. 

For  putting  this  sign  on  an  infant  they  give  this  reason.  Thej  look 
upon  the  child  as  a  heathen  until  this  rite  is  performed :  and  it  is  mif 
lawful  to  have  under  their  roof  a  heathen  who  does  not  worship  their 
god,  and  whose  eye  would  contaminate  their  food. 

A  life  of  celibacy  is  held  in  small  repute:  but  some,  both  men  and 
women,  embrace  it  The  rite  of  marriage  among  them  costs  very  little 
indeed.  In  these  points  they  more  resemble  the  customs  of  Christians 
than  those  of  Hindus  or  Musulmans. 

They  are  as  fond  as  are  all  Hindus  of  making  vows :  often  empty  and 
iniquitous  enough :  but  if  we  may  judge  from  the  legends  in  their 
books,  their  vows  are  chiefly  made  with  a  view  to  obtaining  future  hap* 
piness  by  the  means  of  charity  shewn  towards  brothers  in  the  ereed. 
Though  Aradhyas  bestow  initiation  on  women  only  at  the  time  of  marri- 
age, these  two  rites  have  no  connection,  and  it  is  of  no  consequence 
whether  one  or  the  other  is  first  administered. 

The  Jangams  state  that  in  the  present  age  they  very  rarely  make  pro« 
selytes:  and  the  reason  is  that  in  latter  days  the  teachers  insist  on  ten 
or  twelve  years  of  probation,  and  this  wearies  out  the  zeal  of  the  aspi- 
rant. 

Looking  upon  themselves  alone  as  being  in  the  troe  faith,  the  Jan- 
gams consider  the  purva^Saivae  (Smartas)  to  be  in  an  imperfect  state. 
To  use  the  Jangam's  own  expression,  their  creed  is  the  flower,  ours  ifl 
the  fruit. 

The  Smartas  never  make  the  smallest  mention  of  Basava:  they  ho- 
nour Nandtketwara  which  the  Jangams  say  is  only  another  name  ior 
Basava. 

The  difference  between  Samanyas  and  Fitieka  Jangams  has  been 
pointed  out.  But  it  is  not  easy  to  understand  in  what  respects  the  con* 
firned  class  is  superior.  They  acknowledge  that  both  classes  have 
an  equally  strong  hope  of  future  happiness. 

All  the  sects  who  look  upon  Siva  as  their  god  profeee  to  imitate  his 
garb  (that  of  a  «ann^aW  or  monk)  by  smearing  ashes  over  their  fore- 
heads and  bodies,  so  as  to  dress  as  penitents.  A  few  Aradhyas  attempt 
to  wear  this  garb,  which  if  worn  as  described  in  the  Mari  Basava  Poran 
would  be  ridiculous  enough.  But  in  general  the  dress  of  Lingavants 
differs  from  that  of  other  Hindus  only  in  the  rite  of  wearing  the  image* 
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The  sect  occasionally  style  themselves  as  Mdhiswan,  bhactas,  Oanas 
or  we  the  names  of  some  other  attendants  on  Siva.    Bat  these  respect- 
ful titles  are  not  conceded  to  them  hy  others,  and  Bramins  generally 
look  apon  them  as  Pasandas  or  hereticks. 

The  Linga  Baljas,  a  class  of  Hindus  who  al>ound  in  the  Cuddapah 
voA  Bellary  districts  are  apparently  the  same  tribe,  who  have  been  al- 
fttdy  described  as  Cannadilu  or  Visesha  Jangams. 

Notwithstanding  their  rejection  offcasts  and  fasts,  the  Aradhyas  are 
tt  strict  as  other  Hindus  in  celebrating  the  Sitakatbi  feast.  And  the 
Jangams  though  they  profess  to  condemn  such  superstition  usually  fol- 
low iheir  example  in  this  respect. 

The  vunUram  which  I  have  described  as  breathed  in  the  ear,  is 
vbispered  in  like  manner  in  other  sects :— of  which  a  proof  may  be 
Ken  in  the  present  Journal,  vol.  iii.  p.  21. 

The  various  mudras  or  attitudes  used  in  prayer  by  Bramins,  are  obser- 
ved hj  Aradhyas,  as  strictly  as  by  Saivas.  But  the  Jangam  renounces 
tliem. 

At  the  present  day  we  rarely  meet  with  Jangams  of  tolerable  edu« 
^00  even  in  their  own  language.  Their  religious  prejudice  have  ex- 
claded  them  from  most  of  those  schools,  wherein  either  Christians  or 
Sntmins  are  the  masters :  and  I  have  heard  of  only  one  school  at 
Hidraa,  wherein  a  Jangam  (under  Christian  directions)  is  the  teacher, 
^nany  instances  the  Jangams  are  too  poor  to  pay  even  the  smallest 
ilipend  for  education,  however  earnest  they  may  be  in  a  desire  for  io. 
itniction. 

The  Vtra  Saivas  resemble  the  old  puritans  in  combining  the  devout 
^  the  warlike  character.  In  their  zeal  against  their  religious  foes  the 
J^iou,  they  certainly  were  very  intolerant.  In  modem  days  the  insur- 
'^natKittoorandthatat  Mangalore  have  shewn  how  turbulent  they 
^  tometimes  be.  The  king  of  Cocao,  now  a  state  prisoner,  is  a  Jan- 
1^  The  Raja  of  PuKOAHooa  near  Chittoor  is  of  the  same  creed.* 

These  Hindu  barons  are  of  the  class  already  described  as  Visesha 
oAscf,  which  is  free  from  any  peculiarity  in  dress,  and  not  having  taken 
^higher  vow,  men  of  this  class  may  not  inconsistently  be  soldiers. 
Tlte  Mysore  raja  is  often  mentioned  as  being  a  Sdmdnya  Bhact,  but  it 
^"^  appear  that  though  attached  to  worshippers  of  Basava  he  is  not 
Unaelf  a  Lingadhari. 


*  Hm  HKkr  is  Kqnctted  to  correct  a  lew  errata  in  these  pages.  In  p.  144,  line  13.  for 
AtRrf  lead  fmmkd.  In  p.  156  tubstitnte  the  Bucmangada  Chantra  for  the  Bhaaumad 
Yi|i|iA  «1m»  that  Maie  is  acoide&tally  repeated  in  line  24. 
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Conclusion. 

The  statements  now  made  may  be  summed  up  in  a  few  linei.    The 
Jangams  are  a  sect  of  Hindus  who   have  lasted  about  seven  bandred 
years.    They  adore  Siva  as  the  one  God,  and   wear  his  image  bung  on 
their  breasts.    They  call  themselves  primitive   worshippers,  and  look 
upon  others  as  idolaters.    They  say  that  they  reverence  the  Vedas,  the 
Bliagavad  Gita,  and  the  doctrines  of  Sancar  Achari,  the  great  refoimei 
of  the  Saiva  creed  who  in  point  of  time  preceded  their  teacher  Basai 
But  rejecting  the  Dharata,  the  Bhagavat,  and  the  RSm&yan  they  denj 
the  authority  of  Bruniins:  by   whom  they  therefore  are  detested 
hereticks.  They  arc  tlie  disciples  of  Basava,  and  as  all  Hindus  are  apt 
exalt  their  teachcTs  into  gods,  they  declare  Basava  to  be  the  god  Sii 
himself.   Basuva  though  born  a  Bramin's  son  abolished  every  one  of 
bniminical   observances;    particularly  caste,  pilgrimage, and    peoanc 
Some  Brnmins  joined  his  creed,  being  in  all  probability  his 
friends  ;  he  persuade-.l  them  to  lay  aside  their  name,  and  call  thenueh 
Aradhyas^    or   Herernid    (^koXoi,  whence  Caloyer  the  modern  Gi 
name  for  a  priest).    But  he   could  not  induce  them  to  lay  uside 
braminical  thread:  the  rite  of  assuming  which  requires  prayer 
ed  to  the  sun,  as  a  god.     Hence  the  Jangams  assert  that  these,  like  ot=_^ 
Bramiiis  are  idolaters :  and  accordingly  the  Aradhyas  are  rejected        ^ 
them  and  treated  with  scorn. 

They  are  a  peaceable  race  of  Hindu  puritans:  though  at  times  ^^e^ 
have  i)een  more  warlike  :  and  when  their  tenets  became  correctly  kn  ovn 
to  the  English  there  will  appear  no  reason  for  excluding  them  from 
that  patronage  which  has  hitherto  been  extended  only  to  Bramins^ 
those  Hindus  who  reverence  Bramins.  Various  prejudices  have  hither^ 
existed  against  the  Jangams:  these  have  now  been  investigated, 
the  result  unreservedly  communicated  to  the  reader;  who  will  find 
the  Jangara  literature,  however  abhorred  by  Bramins  furnishes  an 
able  introduction  to  the  various  languageB  of  Southern  India. 


Postscript, 

The  able  reports  printed  in   the  Madras  Journal  have  shewn  tb 
literary  value  of  the   Mackenzie  manuscripts.    But  it  is  much  to 
regretted  that  a  large  collection  now  lying  untouched  in   the  Indi^ 
House  is  not  transmitted  to  Madras,  where  the  books  might  prove  rerf 
useful.    I  allude  to  about  eighteen  hundred  volumes  of  manuscriptff 
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cbiefl/  written  on  palm-leaves,  in  the  Telugu,  Canareae  or  Tamil 
ebaracter.  Being  io  London  in  the  year  1837,  I  obtained  the  permis- 
wm  of  the  then  Librarian  Sir  Charlbs  Wilkins,  to  examine  and  cata- 
ogue  this  collection.  And  1  found  therein  463  volumes  in  the  Tamil 
chancier,  997  in  the  Canarese  and  336  in  the  Telugu— not  to  men- 
ion  aboat  250  which  being  in  the  Devanagari,  Nandi-nagari,  Bengalii 
*  Orissa  writing  may  be  available  to  learned  men  at  home.  Were 
be  manuscripts  in  the  Teligu,  Tamil  and  Canarese  character  trans- 
lilted  to  Madras,  and  placed  under  the  care  of  the  Literary  Society 
t  the  College,  they  might  afford  us  aid  in  many  enquiries.  Whereas 
1  Leadenhall  street  they  are  buried  in  obscurity.  1  heard  of  these 
ooks  only  in  the  course  of  conversation  when  tbey  were  mentioned  as 
«ing  written  in  nobody  knew  what  language,  and  as  forming  part 
f  the  spoils  of  Seringapatam,  or  else  as  collected  by  the  celebrated 
^Megf</cB. 

The  examination  I  made  was  very  kindly  brought  to  the  notice  of 
lie  Court,  by  Professor  Wilson,  who  now  succeeded  to  the  Office  of 
•ilMrarian.  I  was  honoored  with  a  letter  of  thanks,  but  would  venture 
»  suggest  an  application  in  the  name  of  the  Literary  Society  request- 
a^  that  the  Honourable  Court  would  direct  the  transmission  of  these 
•o«lu  to  Madras ;  where,  if  no  one  else  was  inclined  to  undertake 
l^ctask,  I  Of  then  present  at  Madras)  would  cheerfully  engage  to 
^niDge  them  so  as  to  be  available  for  literary  purposes,  separating 
nm  the  mass  those  volumes  which  are  of  no  value,  and  selecting  those 
K-]iieh  merit  attention.  I  have  lately  ventured  to  apply  to  the  learned 
IkluartaD  for  the  use  of  some  manuscripts,  which  I  at  present  require, 
think  that  many  will  Join  me  in  expressing  a  regret  that  a  collec- 
10  valuable  should  lie  useless ;  surely  the  Honourable  Court  in 
^viMiiiitting  these  books  to  Madras,  would  retain  the  proprietary 
'K^ght  while  they  rendered  the  collection  available  to  the  learned  at 

The  rough  draft  of  the  catalogues,  I  prepared,  is  now  left  on  the 
Hbnry  table  at  the  rooms  of  the  Literary  Society  :  and   I   think  will' 
*<^  to  shew  the  value  of  a  collection  which  in  its  prei^ent  <:tate  is 
yf^l  entirely  anavailable. 
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IX.'^On  the  Cultivation  of  Cotton  in  India.S^  J.  U.  Heatb,  E$q. 

Id  the  year  I  SI  8,  the  attention  of  the  Madrat  GoverAmimt  ifii 
directed  to  the  subject  of  the  introduction  of  improved  descriptidiit  dl 
Agricultural  produce  into  India.  At  that  time  I  held  ihe  iituation  cU 
Commercial  Resident  of  Salem  and  Coimbatore,  aiid  IfaMnictibns  Mril 
tent  to  me  by  the  Board  of  Trade,  to  attempt  to  introduce  tii6  adiitK 
tioh  of  Bourbon  cotton  into  thoiie  districts. 

Being  entirely  unacquainted  with  the  subject  Mycielf,  t  i^nlMi^ 
my  friend  Mr.  J.  M,  Strachan,  of  the  house  of  Arbiitbnot  abd  Cn^  b 
procure  information  for  me  upon  the  subject,  from  %tr,  6.  A.  HngtiC^ 
of  Tinnevelly,  whom  I  knew  to  bave  been  long  engaged  in  tlie  eahifiti 
fion  of  Bourbon  cotton. 

In  consequence  of  this  applicationt  I  recciYed  the  aceooptiiyii^ 
paper,  drawn  up  by  Mr.  Hughes,  and  1  have  great  pleasure  in  layiof 
it  before  the  Committee,  as  it  appears  to  ine  to  coiltaitt  more  infonili* 
tion  upon  the  cultivation  of  this  valuable  plant,  thail  I  have  eref  1M 
with  elsewhere. 

In  my  endeavours  to  introduce  the  cultivatltiti  of  Bourbon  cidtHil 
into  a  part  of  thie  country  where  it  had  tievfcr  before  been  tried,  I  itiM 
to  encounter  the  usual  difficuhiea  which  attend  on  the  introdiietioD  df 
any  novelty  in  agricultiire :  but  these  difficulties  gave  way  to  peiiiit 
terance,  and  at  the  end  of  four  yeClrs,  I  had  the  satliftctibn  to  t^  UM 
experiment  completely  successful.  In  the  season  1823-4,  1  phieoitd 
from  the  district  of  Coimbatore,  ^00  bales  of  dean  Bourbon  cotton,  irf 
200  lbs.  each,  and  the  natives  Were  by  that  tinke  so  Well  taUsiled  tklk 
the  cultivation  of  this  article  was  inore  profitable  to  them  than  that  if 
the  indigenous  species,  that,  I  believe,  had  encouragement  to  the  eriMi 
ration  been  continued,  it  would,  by  this  time,  have  completely  snlteMll^ 
ed  that  species  of  indigenous  cotton  which  is  cultivated  in  the  light  tti 
gravelly  soil  so  abundant  in  the  South  of  India. 

In  the  Madras  territories,  two  varieties  of  the  cotton  plant  art  diU 
tivated,  and  they  require  very  different  soils  :  one  is  aii  annual  jjHM^ 
called  in  Tamul,  Oopum  Parutti ;  the  other  is  a  perennial  plmA  eM^ 
ed  Nadum  Parutti :  the  first  comes  to  perfection  only  in  the  blaek 
adhesive  soli,  known  by  the  name  of  cotton  ground,  and  which  w^ 
pears  to  be  formed  from  the  decomposition  of  trap  rocks :  the  other 
plant  requires  a  very  light  loose  soil,  such  as  is  fonned  from  the  dit« 
integration  of  granitic  rocks,  and  the  soil  appears  more  favottrablt  tor 
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lb  grovth  when  njxed  frith  the  calcareous  tufa,  known  i^  India  by  tlie 
91IM  of  JTdfiivr. 

It  was  in  soil  of  this  kind,  which  occurs  abundantly  in  CoimbSf 
tore,  that  my  ezpcriments  were  made :  I  made  an  abridgment  of  Mr. 
Httgfaes^s  paper,  and  had  it  translated  into  Tamul ;  a  copy  of  this  wa« 
{ifeo  to  each  farmer  who  agreed  to  make  trial  of  the  seed,  and  I  had  a 
penon  whose  duty  it  wwb  to  go  round  and  inspect  the  progress  of  the 
cultiTation,  and  to  make  monthly  reports  to  me  i^pon  it ;  at  the  proper 
teiion  for  pnming  the  plants,  f  went  myself  and  showed  how  the  opera- 
tkm  should  be  performed,  and  I  believe  that  the  success  of  the  experi- 
Beot  was,  in  a  great  measure,  owing  to  this  step.  I  have  never  observed 
that  the  process  of  pruning  has  been  adopted  by  the  natives  in  any  branch 
«f  tbeir  husbandry ;  and  I  believe  it  is  ifaite  indispensable  for  the  sue- 
ctvfid  cultivation  of  the  Bourbon  cotton, 

1b  the  districts  on  the  Coromandel  coast,  south  of  Madras,  the 
light  soil  above  desciibed  is  more  abundant  than  any  other ;  and  there 
fa  BO  doubt  iliat  tiie  Bourbon  cotton  plant  slight  be  successfully  cul- 
tinted  wherever  it  occurs :  the  only  point  on  which  my  experience 
lifers  from  that  of  Mr..  Hughes  is,  as  to  the  influence  of  vicinity 
to  the  sea,  upon  tlie  cultivation  of  this  plant.  He  seems  to  think  that 
ntoatioDS  near  the  sea  are  necessary  to  bring  tlie  plant  to  perfection ; 
■7  experience  goes  to  show  that  it  will  come  te  perfection  at  150  miles 
froBihe  sea. 

hx  the  time  I  commenced  my  experiments,  the  price  of  cotton 
(OopQB),  was  about  Zd,  per  pound  in  the  district ;  this  was  a  high 
pnce  conparatively,  and  had  been  caused  by  the  unprecedented  de- 
Bindfor  cotton  in  1818:  the  usual  prices  had  ranged  from  2d,  to  2\d 
To  induce  the  farmers  to  make  trial  of  the  Bourbon  seed,  I  cfTered 
them  a  price  for  their  uncleaned  cotton,  which  would  have  made  the 
cost  of  clean  cotton  about  A\d.  per  pound;  the  value  of  the  Bourbon 
cotton  in  the  English  market  was  fully  ^  per  cent,  more  than  that  of 
^country  cotton?  and  in  some  instances  where  proper  attention  was 
Sivni  to  the  cleaning,  the  value  of  the  Bourbon  was  more  than  double 
^  of  the  country  cotton. 

Before  I  quitted  India,  io  the  year  1825,  the  situation  of  Commercial 
Beiideat  of  Sslem  and  Coimbatore  was  abolished,  and  the  Company 
^■eoBtianed  tbeir  encouragement  of  the  cultivation  of  Bourbon  cotton  in 
Ikt  quarter.  The  natives  not  requiring  so  fine  a  material  fur  their  own 
^  sod  not  finding  a  market  for  it,  on  the  part  of  European  merchants, 
^■Kontinned  the  cultivation:  and  a  great  proportion  of  the  land  which 
'left  onder  cultivation  with  Bourbon  cotton,  was  cleared  to  make  room 
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Tor  grain,  or  some  produce  which  was  more  certain  of  a  ready  mark. 
The  subject  was  subsequently  taken  up  by  a  gentleman  who  bad  I 
diarge  of  my  private  concerns  in  India  during  my  absence  in  Engliai 
and  the  provision  of  Bourbon  cotton  is,  I  believe,  still  continued  by  li£ 
idthough  I  haire  no  means  at  present  of  saying  to  what  extent. 

J^nper  hy  6.  h*  Hughes,  Esq.,  §ntlosed  in  ihe  preceding. 

TThb  plant  is  of  so  hardy  a  description  that  it  may  be  safely  believe 
it  will  grow  well  in  any  situation,  yet  to  have  it  sufficiently  prodncdfi 
much  attention  must  be  given  to  soil  as  well  as  to  culture.  With  ih: 
view,  all  very  rich,  heavy,  retentive  stiff  soils,  should  never  be  selected 
for  although  they  produce  luxuriant  plants,  yet  they  have  mnch  an 
more  tendency  to  produce  redundancy  of  wood  and  leaf  than  of  prodoc 
and  almost  always  to  the  generating  of  insects.  The  red  and  broi 
loams,  or,  indeed,  any  silicious  or  calcareous  soil,  fertile  in  a  modeia 
degree,  are,  upon  the  whole,  in  uiy  idea,  the  most  suitable  and  theme 
fruitful,  "What  is  commonly  known  to  us  under  the  denomination 
cotton  soil,  the  deep  black  vegetable  loam,  is,  I  think,  to  be  entire 
avoided.  The  Bourbon  species  has  almost  in  all  respects,  a  chaitB 
different  from  the  indigenous,  and  as  far  as  my  observation  goeS|  * 
mands  a  mode  of  treatment  similar  to  that  of  America.  In  the  po 
of  climate,  the  vicinity  of  the  sea,  or  situations  to  which  the  influen 
of  the  sea  air  extends,  are,  on  every  account,  I  believe,  to  be  prefem 
The  vicinity  of  tbe  Ghauts,  or  any  situation  near  high  mountains,  on  o< 
Peninsula,  should  not  possibly  be  chosen,  because  the  climate  nei 
them  is  certainly  likely  to  be  less  uniform  in  the  bot  months  than  tb 
shrub  requires  ;  a  dry  soil  and  a  dry  atmosphere  from  March  to  Mai 
and  from  July  to  September,  seem  almost  essential  to  the  good  qiislil 
of  the  wool  as  well  as  to  its  productiveness. 

Before  touching  upon  the  operation  of  pruning,  winch  I  pnddM 
twice  in  tbe  year,  and  not  once  only,  it  might  be  as  well  to  say  wmi^ 
thing  on  the  culture.  I  am  now  entirely  convinced  the  plant  wi 
last  a  great  number  of  years,  and  will  not  at  all  &11  off  if  well  and  pN 
perly  managed.  The  objection  to  this  in  other  countries  is  said  tot 
that  it  produces  swarms  of  insects,  but  this,  I  suspect,  is  the  defect  ' 
treatment  and  of  soil,  rather  than  the  age  of  the  plant,  since  tfc 
youngest  plantations  are  equally  liable  to  this  evil.  Under  the  p« 
suasion  that  it  may  be  presented  with  advantage  many  years,  a  tti 
tematic  and  careful  culture  from  the  very  first  must  be  the  beat.  Tl 
seeds  should  be  sown,  or  the  young  plants  be  set  in  straight  rov 
eight  feet  apart,  aud  the  rows  also  regularly  eight  feet  asunder.    Pla 
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ing  the  little  mounds  of  plants  (containiag  two,  or  at  most  three  each), 
at  regular  squares,  in  ihia  mode,  is  of  much  advantage  throughout. 
The  &cility  fur  ploughing  and  heeing  is  greater  in  this  than  in  the 
eonmon  methods.    Tlie   free  admission  of  sun,  the   freest  circulation 
of  air  and  light  winds,  are  of  the  greatest  benefit  to  a  perfect  culture. 
This  may  be  mentioned,  because  I  know  that  too  close   a  cultivation 
11  a  common  mistake.     By  the  last  mode,  the  plantation  may  become 
a  close  low  thicket  so  much  infested  by  rats  and  snakes,  as  almost  to 
betvork  of  danger  to  enter  it.     If  the  seed  can  luckily  be  got  into  the 
gnmod  in  September,  the  young  plant  may  be  sufficiently  strung  to  resist 
the  pernicious  and  continued  wet  of  a  heavy  monsoon.    Little  is  giined 
V  sowing  seed  in  October,  November,  and  December,  unless  the  land 
ii  very  high,  of  a  dry  description,  and  clean   from  weeds,  which,  at 
this  period,  generally  smother  all  other  vegetation  near  them.     The 
dear  mtervals  of  these  months  answer  well  of  course  fur  transplanting, 
tnd  the  lirat  week  of  January,  in  general,  very  well  also,   both  fur  suw- 
ing  and  transplanting.     It  is  well,  however,  to  have  the  plants  well  es- 
tablished in  the  suil  some  days  befure  the  heavy  rains,  and  with   this 
object,  I  hare  lately  succeeded  v^herever  it  was  desirable,  iu  transplant- 
ing the  young  plants  on  the  ver}*  first  rain,  and  this  year  early  in  Octo- 
ber.   They  bear  it  extremely  well  in  cloudy  and  liglit  rainy  days,  and 
it  will  succeed  without  doubt,  immediately,  if  they  have  a  small  portion 
ofetrth  attached  to    them,    l^^henever  this  mode  is  pruposed,  a  seed 
Wd  most  be   prepared  and  sown  in   July,   in  soil  tolerably   good,   and 
Ottered  from  some  well  near  the  plnce  that  is  to  receive  the  plants  in 
October. 

Of  late  I  have  given  the  plantations  under  my  own  immediate  eye 
their  principal  pruning,  as  soon  as  ever  the  heavy  rains  have  passed 
'^ijf  say  from  the  15th  to  the  31st  December,  or  just  at  the  time  be- 
^  the  sap  becomes  active.  In  the  fine  days  of  January,  I  plough 
t^  plantation  thoroughly  three  or  four  times  over.  In  less  than  two 
^Qthi  the  whole  is  again  in  the  finest  foliage  and  in  full  blossom,  and 
^oMmoes  in  full  bearing  all  the  months  of  March,  April,  and  May. 
^BStat  this  time,  at  the  crisis  of  extreme  heats,  a  short  suspension  may 
^obserYedlo  the  production  of  fruit-buds.  I  should  mention  that, 
^  the  pruning  aboYe  adverted  to,  1  clear  the  plants  entirely  of  all  the 
Veiy  young  wood,  or  all  with  soft  green  bark,  cutting  the  shrub  oown 
l*&ml]y  to  two  feet  high  and  two  feet  wide,  but  leaving  all  that  can 
^properly  left  of  the  firm  wood  with  the  strung  white  and  brown  bark. 
'^  June  again  there  will  generally  be  a  g*tw\  purtion  of  pods  still  re- 
^*inmg  on  the  frlunt,  and  the  rain  here  is  at  that  season  very  light ;  and 
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1  find  it  enough  to  cut  away  merely  the  long  straggling  twisted  soft 
■hoots  with  diminutive  i>ods;  and  if  this  is  done  very  early  in  June,  the 
better.  But  under  all  circumstances,  the  plant  would  yield  a  good  pn^ 
dace  from  July  to  September,  unless  it  should  receive  any  damage  from 
rain  in  those  months.  In  June,  perhaps,  if  the  soil  allows,  it  is  enough 
to  give  the  plantations  a  slight  hoeing  with  the  mamootis.  In  the  old 
plantations,  nothing  seems  necessary  to  be  attended  to  in  the  moDSOMif 
but  draining  them  of  the  rain  as  much  as  may  he  practicable. 

I  know  not  well  how  to  answer  the  query  regarding  the  annual  pro- 
duce on   any   given  quantity  of  land — at  least  with   the  predion  and 
satisfaction   I   would  wish  to  do.     It  is  a  very   speculative  point,  and 
admits  of  wide  limits  of   estimation.     We  may  learn  from    books, 
that  from  200  to  000  pounds  of  clean  cotton  are  prod>iced,  and  are  ex* 
pected,  per  acre  in  the  West  Indies  and  in  America.    Here  some 
my  dependents,  to  whom  1  have  alloted  small  spots  of  land  to  grow  it 
me  in  their  way,  think  they  perform  wonders  if  they  give  me  as  much 
fifty  the  acre.     This  is  obviously  a  matter  mostly  resolving  itself  ini 
the  degree  of  judgment  or  diligence  exercised  in  the  cultivation,  ando 
less  so  perhaps  in  the  suitableness  of  soil  and  situation.    Speaking  f( 
myself,  I  shall  be  very   well  content  indeed  to  be  sure  of  getting 
hundred  pounds  the  acre  of  fine  clean  cotton ;  and  yet,  adverting  to  fhe  vi 
prolific  nature  of  this  species  of  cotton  shrub,  I  can  give  no  good  n 
why  much  more  might  not  be  expected.    On  this  point,  important 
must  be  admitted  to  be,  and  on  all  considerations  of  expense,  as 
pared  to  the  produce  from  any  given  measurement  of  land,  I  must 
fess  that  with  all  my  experience  I  yet  feel  an  incompetency  to  impart  a^^ri^ 
thing  like  precise  and  definite  information.     I  cannot  calculate  my  coc  Mo 
to  cost  me  less  in   this  country  than  twelve-pence   the   pound.    ^  M  n 
freight  is  of  course  paid  in  England.     But  it  is  very  obvious  that  mf 
were  within  the  possible  labours  of  any  individual  to  produce  anytha/n 
in  quantity  that  was  material,  the  benefit  would  be  abundantly  haix* 
some;  but  the  diflicnUies  to  carrying  it  on  on  a  large  scale,  cannot  t 
known  to  those  who  have  not  engaged  actively  in  the  undertaking.    Th 
natives  can  in  nothing  be  trusted,  as  I  have  found  to  my  serious  losr 
But  I  will  pass  from  these  consideration?  to  what  is  of  much  more  ir 
portance. 

The  extract  of  a  letter  I  lately  received  from  my  London  agents,  ■ 
which  I  annex,  may  prove  of  great  utility  in  pressing  upon  the 
tention  of  your  friend,  the  vast  importance    which  is  attached  tr 
process  of  cleaning.    I  have  known,  to  my  cost,  how  easily  these  I' 
may  be  overlooked :   care  to  this  department  of  the  business 
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tODiHieiice  from  the  very  gathering  of  the  |>odfl.    The  cotton  should 
sever  be  picked  but  at  the  most  mature  state ;  and   even  then,  al- 
tboQgh  gathered  in  the  vety  hotteat  weather,  the  seed  contains  so 
kocb  moisture  that  it  is  #ell  to  have  it  carefully  dried  immediately 
afterwards,  two  or  three  days,  Itnd  before  it  is  set  aside ;  and  care 
^  should  be  taketi  that  it  does  not  at  this  time  contract  dirt  and 
'and  in  the  wool.    Before  I  send  it  to  the  mill,  it  is  now  my  practice 
to  have  the  pods  of  cotton,  as  it  is  attached  to  the  seed,  most  carefully 
^mioed  in  the  first  instance,  and  all  the  decayed,  damaged,  dis- 
^lonred,  immature  part  of  it,  first  separated ;  at  this  stage,  proba* 
bly,  not  less  than  one-tenth  of  the  whole  is  rejected  in  this  way— and 
it  is  well  rejected ;  it  is  then  put  to  the  mill  after  a  little  exposure 
to  the  sun  in  the  usual  way  everywhere.    But  at  the  same  time  that 
the  wool  is  separated  from  the  seed,  1  have  other  women  always  pre- 
sent to  clean  it  again  by  hand,  as  soon  as  it  comes  from  the  mill ;  all 
i^maining  impurities  are  better  detected  at  this  time  than  if  the  wool 
Were  previously  pressed  together  again.    The  wool  in  this  way  is  mere- 
ly* I  may  say,  SMorthedf  not  pulled  or  broken.    Even  in  this  process 
there  is  a  loss  of  scarcely  less  than  five  per  cent.    It  is  a  good  day's 
^ork  fi>r  one   woman  to  clean  by  the  mill  9}  pounds  of  paruttis,  or 
the  eottOD  with   the  se^s ;  the  Wool  which  is  separated  is  quite  as 
■UKh  as  another  Will  manage,  giving  a  produce  of  2^  pounds  on  a 
tsttge  avenge  of  very  fine  and  extremely  clean  cotton,  which  is  ini- 
■icdiately  placed  in  strong  Dungaree  bags,  until  I  have  enough  for  a 
iMde. 


H  of  a  LtttiT  from  Afettrs.  Fairlie,  Botiham,  and  Co*,  Londonf 
ZldAptilt  1817,  fo  G$orge  Arthur  I2ughe$,  of  Tennevelle. 

**ii6  enclose  the  Price- Current  of  cotton- wool  at  the  present  sale 
^t  the  India  Uonbe,  amongst  which  it  gives  us  much  pleasure  to  point 
^vt  your  five  bales  by  the  Grant  ^  which  sold  from  2#.  !{(/.  to  2^.  X^d, 

pcrpoond. 

*'The  great  improvement  which  this  parcel  shows  to  be  attainable 
lit  tbe  cultivation  of  the  Bourbon  species  with  you,  is  indeed  very  en- 
toaraging^  and  seems  to  open  a  fiiir  field  to  future  operations  on  a  mor6 
txiended  scale ;  you  have  hitherto  succeeded  in  this  instance  only,  in 
(Niieing  a  real  eqnivalent  for  the  Bourbon  wool,  what  we  formerly 
Hi  bang  but  a  distant  imitation,  and  in  request  only  when  the  true 
WboD  waB  particularly  scarce  and  dear.  For  it  is  not  the  fineness, 
^the  cleannesi  of  the  staple,  important  as  these  qualities  must  always 
^ithat  will  iuflke  to  raise  it  to  its  proper  estimation.    Evenness  of 
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fibre,  and  suscepiibility  of  being  drawn  out  into  a  thread,  withont  the 
fibre  being  entangled,  are  aho  indispensable,  and  may  be  greatly 
marred  by  the  process  of  beating  with  sticks,  so  as  to  occasion  that  en- 
tanglement. Managed  as  the  preucnt  consignment  has  been,  so  maeh 
superior  to  the  preceding  fifteen  bales,  any  qiuintity  would  here  meet 
a  ready  sale,  and  we  should  suppose  would  amply  recompence  the 
trouble  and  care  which  it  demands. 

'*  We  think  this  is  a  matter  of  so  much  importance,  that  we  hare  taken 
a  sample  from  these  bags,  which  we  intend  to  accompany  this  letter, 
that,  by  reference  to  it,  you  may  keep  in  view  the  qualities  that  would 
always  command  this  market.*'— Jbumo/  of  the  Royal  Atiatic  SoeUtf^ 
vol.  5,  p.  372-8. 


Art.  X. — On   Indian  Iron   and  Steel;  in  a  Letter  addressed  to  ii 
Secretary  to  the  Royal  Asiatic  Society  of  Great  Britain  and  IreUnd^'^ 
— By  J.  M.  Hbath,   Esq. 

In  the  month  of  Jnne,  1837,  the  Managing  Directors  of  the  IndiaK^ 
Iron  and  Steel  Company  received  a  letter  from  Robert  Clerk,  Esq., 
cretary  to  the  Madras  Governor,  forwarding  a  copy  of  your  letter  of 
l7ih  of  February,  1837,  addressed  to  the  Governor  of  Madras,  reqi 
ing  information  on  the  subject  of  wootz*,  or  Indian  steel :  the 
of  Mr.  Clerk's  letter  was  to  ask  us  to  furnish  the  information  and 
cimens  rrquired  by  you,  provided  we  could  do  so  without  inconveniei 
or  detriment   to  our  own  interests. 

At  the  time  Mr.   Clerk's  letter  was  received,  I  was  the  only 
of  the  Managing  Directors  who  was  in  possession  of  sufficiently 
tailed  information  on  the  subject  of  the  manufacture  of  Indian 
to  be  able  to  reply  to  the  queries  contained  in  your  letter,  but  as 
duties  I  had  to  discharge  at  that   time  in  the  superintendence  of 
iron   works  at  Porto  Novo,  were   exceedingly  laborious,  it  was 
gether    out   of  my  power  to  turn  my  attention  to  the  subject  pi 
ously  to  my  departure  from  India,  in   November,  1837  :  the  leii 
aflTorded  by  the  voyage  home  has  enabled  me  to  resume  the  subjeei 

*  Wooti,  or  Oots.  iB  probably  the  name  of  ttevl  in  the  Outer&ttee  language  in 
Bombay,  from  which  place  the  first  tpecimena  of  Indian  steel  were  sent  to  Safland 
that  name. 
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firar  letter,  and  I  have  now  the  pleasure  to  communieate  to  jon  sadh 
inforifiilioD  on  the  cabject  of  Indian  steel,  as  my  experience  has  en- 
tUed  me  to  collect. 

The  ore  from  which  the  wood  steel  is  made,  is  the  msf^t^tic  oxida 
of  iron,  combined  with  qaarts,  of  which  S|)eciinen8  accompany  this  let* 
trr !  ibe  ore  varies  much  in  its  appearance,  aecordingf  as  the  grains  of 
(jQirti  md  oxide  of  iron  are  large  or  small »  but  the  pr«>portion  in  which 
tlie  component  paits  unite,  is  nearly  nnifurmly  48  of  quarts  and  52  of 
oxide  of  iron,  in  100  parts  by  weight 

It  is  funnd  in  many  parts  of  the  Sonth  of  India,  but   the  di^itrict  of 
Bilen  is  the  principal  seat  of  the  steel  manufacture.    The   ore  occurs 
f«nenilly  in  the  form  of  low  hiljs,  and   the  quantity  of  it  which  in  ex- 
posed above  the  surface  of  the  surrounding  country,  is  soconi<i<lcrHbIe, 
'"St  it  u  not   probable  that  it  will  ever  become  necessary  to  have  re- 
^urse  to  un:ler-ground  operations,  supposing  the  smelting  of  iron  ore 
from  this  district  to  be  carried  on  to  any  extent  that  can  be  contempla- 
ted. 

It  is  prepared  for  being  smelted  by  stamping   and  separating  tfaa 
%Uarti  from  it,  either  by  washing  it  in  a  current  of  «aicr,  or  by  win- 
dowing it  in  the  manner  in  which  rice  is  st^paratel    from  the  husk  :  ia 
''^ost  of  the  deposits  of  ore,  parts  are  found  in  which  the  quartz   is  in  a 
^t^te  of  disintegration,  and  these,  from  the  greater  facility  wiili  which 
^cy  are  broken,  are  always  selected  by  ttie  aitives  for  their  furnaces. 

The  furnace,  or  bloomery,  in  which  the  ore  is  smelteJ,  is  Irum  three 
^^^  fire  feet  high  fn»mthe  surface  of  the  ground,  and  ihe  ground  is  hoU 
*^wedottt  beneath  it  to  the  depth  of  from  eiglit  inches  to  a  foot  :  it  ia 
^me what  pear-shaped,  being  about  two  feet  in  diameter  at  the  ground,, 
.pering  to  about  one  foot  diameter  at  the  top  :  it  is  built  euiirely  of 
^  ay,  two  mea  can  finish  one  in  a  few  hours,  and  it  is  ready  for  u^e  next 
>«y.  The  blast  is  supplied  by  two  bellows,  each  made  of  a  single 
K^NUfs  skin,  with  a  bamboo  nozsle :  the  two  nozzles  meet  in  a  clay  pipe, 
^^liieb  passes  about  halfway  through  the  furuace  at  the  level  of  tha 
Kmaid,  and  by  working  the  bellows  alternately,  a  tolerably  unifuna 
^liit  is  kept  up  ;  a  semicircular  opening,  about  a  foot  lii^li  and  a  foot 
^*  diameter  at  the  bottom,  is  left  in  the  furnace,  and  before  each  smelt* 
^%it  ia  built  up  with  day.  The  furnace  is  then  filled  up  with  char* 
^^  and  a  lighted  coal  being  introduced  before  the  bellows,  the  fuel  ia 
^interior  is  soon  kindled  :  as  soun  as  this  is  accomplished,  a  small 
^'^vtion  of  the  ore  previously  moistened  with  water,  to  prevent  it  from 
'^BiBg  through  tha  eharcoal,  but  without  any  descripiiun  of  flux,  ia 
^OB  thelopoftlia  fnel,  and  charcoal  is  thrown  over  it  to  fill' up 
^  laniaaat  in  thia  manner  ore  and  fuel  are  added,  and  tha  beUowa 
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plied  for  four  hours  or  thereabouts,  when  the  process  is  stoppcMl ;  a 
the  temporary  wall  in  front  of  the  furnace  having  been  broken  dowi 
the  bloom  is  removed  by  a  pair  of  tongs  from  the  bottom  of  the  fomsci 
it  is  then  beaten  with  a  wooden  mallet  to  separate  as  much  of  the  vi 
trified  oxide  of  iron  as  possible,  and  while  still  red  hot,  it  is  cut  throug 
the  middle  with  a  batcbet,  in  order  to  shew  the  quality  of  the  interi< 
of  the  mass :  in  this  state  it  is  sold  to  the  blacksmiths,  who  perform  a 
the  subsequent  operations  of  forging  it  into  bars  and  making  it  ini 
steeU 

The  process  of  forging  the  iron  into  bars  is  performed  by  sinkii 
the  blooms  in  a  small  charcoal  furnace,  and  by  repeated  heatings  ai 
hammerings,  to  free  it  as  much  as  possible  from  the  vitrified  ai 
unreduced  oxide  of  iron :  it  is  thus  formed  into  small  bars  about  a  fo* 
long,  an  inch  and  balf  broad,  and  about  half  an  inch  thick ;  in  tfa 
state  the  iron  is  full  of  cracks  and  exceedingly  red  short ;  and  were  i 
English  manufacturer  of  steel  to  be  told  that  cast-steel  of  excdlei 
quality  could  be  made  from  such  iron,  he  would  treat  the  assertion  wil 
great  contempt. 

It  is  from  this  unpromising  material,  however,  that  the  Indn 
steel  is  always  made ;  the  bars  of  iron  just  described,  are  cut  ini 
small  pieces  to  enable  them  to  pack  close  in  the  crucible :  a  qoanti 
of  these  pieces  amounting  to  about  half  a  pound,  and  from  that  to  ti 
pounds,  as  the  mass  of  steel  is  required  to  be  of  greater  or  less  weigl 
is  then  put  into  a  crucible  alone,  with  a  tenth  part  by  weight  of  dri  * 
wood  chopped  small,  and  the  iron  and  wood  are  then  covered  over  wi  i 
one  or  two  green  leaves ;  the  mouth  of  the  crucible  is  then  filled  i 
by  a  handful  of  tempered  clay,  which  is  rammed  in  so  close  as  to  ea 
elude  the  air  perfectly. 

The  wood  which  is  always  selected  to  furnish  carbon  to  the  iron,  i 
the  Cassia  auriculaia^  and  the  leaf  used  to  cover  the  iron  and  wood  i 
that  of  the  Asdepias  gigantea,  or,  where  that  is  not  to  be  had,  that  € 
the  Convolvulus  lauri/olius.  As  soon  as  the  clay,  used  to  atop  tl 
monthi  of  the  crucibles,  is  dry,  they  are  built  up  in  the  form  of  an  aitl 
with  their  bottoms  inwards,  in  a  small  furnace  urged  by  two  goat-aki 
bellows ;  charcoal  is  heaped  up  over  them,  and  the  blast  kept  up  wit] 
ont  intermission  for  about  two  hours  and  a  half,  when  it  is  stopped,  m 
the  process  is  considered  complete :  the  furnace  contains  from  tweni 
to  twenty-four  crucibles. 

The  crucibles  are  next  removed  from  the  furnace,  and  allowed  < 
cool ;  they  are  then  broken,  and  the  steel  which  has  been  left  to  aol 
dify  is  taken  out  in  a  cake,  having  the  form  of  the  bottom  of  the  en 
aiUe  I  each  cake  is  the  produce  of  one  cnicible,  and  the  steel  is  mt9\ 
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pTocored  from  a  larger  quantity.  When  the  fusion  has  heen  perfect, 
the  top  of  the  cake  ia  covered  with  strife,  radiating  from  the  centre, 
but  without  any  holes  or  rough  projections  on  it ;  when  the  fusion  has 
been  less  perfect,  the  surface  of  the  cake  has  a  honey-combed  appear- 
uee,  caused  probahly  by  particles  of  scoris  andjunreduced  oxide  in  the 
bar-iran,  and  often  contains  projecting  lumps  of  iron  still  in  the 
Okslleable  state. 

The  crucibles  are  formed  of  a  red  loam,  which  is  very  refractory, 

mixed  with  a  large  quantity  of  charred  husk  of  rice;  they  are  made 

hj  taking  a  lump  of  the  tempered  clay  in  one  hand,  and  giving  it  a 

votatory  motion,  while  it  is  hollowed  out  by  the  fingers  of  the  other 

buid :  each  crucible  serves  only  for  one  operation. 

The  natives  prepare  the  cakes  of  steel  for  being  drawn  into  bars 
by  annealing  them  for  several  hours  in  a  charcoal  fire,  actuated  by 
hellows,  the  current  of  air  from  which  is  made  to  play  upon  the  cakes 
^hile  turned  over  before  it  at  a  heat  just  short  of  that  sufficient 
to  melt  them.  It  appears  from  this,  that  in  order  to  insure  the  fusion 
of  the  contents  of  the  crucible,  it  is  found  necessary  to  employ  a 
larger  dose  of  carbon  than  is  required  to  form  the  hardest  steel,  and 
that  this  excess  is  afterwards  got  rid  of  by  annealing  the  cakes  before 
a  current  of  air  at  a  high  heat,  the  oxygen  of  the  air  combining  with 
and  carrying  off  the  excess  of  carbon  in  the  gaseous  form :  without 
this  operation  none  of  the  cakes  would  stand  drawing  into  bars  without 
breaking. 

The  only  fuel  employed  by  the  natives  of  India  throughout  the 

different  stages  of  iron  and  steel  making  is    wood  charcoal.     The 

laagaetic  oxide  of  iron,  when  separated  from  the  quartz  with  which 

it  is  naturally  combined  in  the  ore  from  which  the  wootz  steel  is  made, 

^lists  of  72  per  cent,  of  iron  and  28  of  oxygen.    The  native  method 

ofiioeitiDg  the  ore  is  so  exceedingly    imperfect,  that  the   produce 

iroQ  their  furnaces  in  bar-iron  does  not  average  more  than   fifteen 

P«r  cent. 

^heo  specimens  of  Indian  steel  were  first  examined  by  chemists 
^  Eogland,  they  were  quite  unable  to  discover  the  process  by  which 
it  bad  been  manufactured.  The  late  Dr.  Pearson  published  an  account 
^  bis  examination  of  this  substance  in  the  seventeenth  volume  of 
tbe  Phdosophicai  Transactions,  and  the  result  of  his  observations  is 
bi these  words :  "  We  may  without  risk  conclude  that  it  is  made  direct- 
^J  from  the  ore,  and  consequently  that  it  has  never  been  in  the  state 
^  Vrought-iron.''  Dr.  Buchanan's  Travels  in  the  South  of  India  were 
pttblitbed  in  the  year  1807  *•  they  contain  a  very  minute  and  correct 
account  of  tbe  natiye  processes  of  smelting  iron  and  making  it  into 
*ttel,  illostimted  by  engravings*    Dr.  Heyne's  Tracts  on  India,  were 
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to  inporiHet  in  the  body  of  the  steel,  or  vanKtions  in  its  quality ;  and 
it  voiild  Beem  an  obvious  suggestion  to  endeavour  to  equalize  Ibe  qua« 
iiiy  of  the  %\^  by  reHueing  it  to  the  fluid  state  in  a  close  vessel,  so  as 
to  prevent  the  ditiRipation  of  its  carbon  by  exposure  to  the  air  at  a  high 
teoperiiinre.  This  is,  in  fact,  the  process  now  followed  in  England  for 
mkmg  cA^t-st^el,  which  is  tl'.e  only  description  of  steel  fit  for  fine 
^tlrrr :  and  simple  and  inartificial  as  tbe  process  appears,  it  was  only 
diseovered  in  England  about  the  middle  of  the  last  century. 

The  antiquity  of  the  Indian  process  is   no  less  astonishing  than 

^  ingenuity.     We  can  hardly  doubt  that  the  tools  with  which  the 

Egyptians  covered  their  obelisks  and  temples  of  porphyry  and    syenite 

with  hieroglyphics  were  made  of  Indian  steel.    There  is  no  evidence  to 

*hew  that  any  of  the  nations  of  antiquity   besides  the  Hindiis  were 

^equaioted  with  the  art  of  making  steel.    The  notices  which  occur  in 

^e  Greek  and  Latin  writers  on  this  subject  serve  only  to  betray  their 

Ignorance  of  it :  they  were  acquainted  with  tbe  quslities  and  familiar 

^tfa  the  use  of  steel,  but  they  apppar  to  have  been  altogether  ignorant 

^  the  ni«>de  in  which  it  was  prepared  from  iron.    The  arms  and  cutting 

'■^atroments  of  the  ancients  were  all  formed  of  alloys  of  copper  and  tio, 

^>k1  we  are  certain  that  tools  of  such  an  alloy  could  not  have  been  em* 

ployed  in  sculpturing  porphyry  and  syenite. 

H^d  the  ancient  nations  of  the  west  been  in  possession   of  the 

l*v^oee8s  of  converting  iron  into  steel,  there  can  be  no  doubt  that  they 

^€kuld  have  used  it  in  the  fSeibrication  of  their  arms,  for  in  all  parta 

of  the  world  where  steel  Is  made,  it  can  be  sold  much  cheaper  than 

^Kk|»per.    The  price  of  steel  in  India  is  about  one-fifth  of  the  price  of 

^^^pper,  but  the  expense  of  transporting  it  from   India  to  Europe  and 

*WP*  ^  t^®  ancient  routes  of  commerce  would   have  enhanced  its 

'ice  so  much  as  to  restrict  the  use  of  it  to  such  articles  as  required 

be  possessed  of  a  degree  of  hardness  which  could   not  be  imparted 

any  other  metaL    One  certain  fact  has  reached  us  regarding  the  an- 

i^oity  of  the  steel  manufacture  in  India :  Quintus   Curtius  mentions 

a  present  of  steel  was  made  to  Alexander  of  Macedon,  by  Porus, 

ladiiD  chie(  whose  country  be  had  invaded.    We  can  hardly  be- 

^^eve  that  a  matter  of  about  thirty  pounds  weight  of  steel  would  have 

^^eea considered  a  present  worthy  the  acceptance  of  the  conqueror  of 

^lic  vorldy  bad  the  manufiicture  of  that  substance  been  practised  by  any 

^  die  aataoBS  of  the  west  in  the  days  of  Alexander.    We  may  judge 

^<Mitlie  extent  of  the  present,   how  much  the  cotof  the  article  had 

Vea  enhanced  by  transport  from  the  place  of  its  manufacture  to  the 

<Nstij  of  Porns. 

We  know  that  a  maritime  intercourse  was  maintained  from  the  remo. 
V     Idt  satiqaity  between  the  Malabar  coast,  the  Persian  Gul(  the  coun- 
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tryabonttbe  mouths  of  the  Indus  and  the  Red  Sea;  and  it  appesis 
reasonable  to  conclude  that  the  steel  of  the  South  of  India  found  its 
way  by  these  routes  to  the  country  of  Porus,  to  the  nations  of  Earope» 
and  to  Egypt. 

It  appears  then  that  the  claim  of  India  to  a  discovery  which  has  ex* 
ercised  more  influence  on  the  arts  conducive  to  civilisation  and  maaii* 
fecturing  industry,  than  any  other  within  the  whole  range  of  human 
inventions,  is  altogether  unquestionable.  What  a  theme  for  a  reflec- 
tive mind  is  the  consideration  of  what  would  have  been  the  social  con* 
dition  of  the  human  race  had  the  art  of  converting  iron  into  steel  atill 
remained  undiscovered. 

A  few  remarks  seem  called  for,  regarding  the  distinguishing  peeoUar* 
ity  of  the  Indian  process  of  steel-making. 

It  will  have  been  observed  that  it  differs  from  the  ordinary  English 
process,  from  the  circumstance  of  the  iron  being  put  into  the  ernelbk 
in  the  pure  state,  and  without  having  gone  through  the  proceaa  of 
cementation  or  conversion  into  blistered  steel. 

That  iron  could  be  converted  into  cast-steel  by  fusing  it  in  a  cloM 
vessel  in  contact  with  carbon,  was  a  discovery  made  by  Mr.  D.  Mnahel 
about  the  year  1800.    This  was  undoubtedly  the  original  idea  of  a  man 
of  talent)  following  the  light  thrown  on  the  theory   of  steel-making  by 
the  discoveries  of  modem  chemistry.    The  substances  Mr.  Mnshet  pro- 
posed to  use,  were  *'  charcoal-dust,  pitcoal-dust,  plumbagOt  or  any  sob* 
stance    containing  the  coaly  or  carbonaceous  principle."     Now  this 
specification  unquestionably  comprises  the  principle  of  the  Indian  pio> 
cess,  which  adopts  the  use  of  dry  wood,  which  is  a  "  substance  eontainiof 
the  coaly  or  carbonaceous  principle."     i  believe,  however,  that  Mr. 
Mushet*,  in  practice,  confined  himself  to  the  use  of  charcoal-powte 
in  preference  to  dry  wood,  in  consequence  of  the  comparatively  small 
bulk  of  the  former  required  to  carbonate  the  iron,  and  the  conseqneat 
saving  of  space  in  the  crucible. 

In  the  year  1825,  Mr.  Charles  Maokintoshf  took  out  a  patent  Ar 
converting  iron  into  steel  by  exposing  it  to  the  action  ofearbmettei* 
hydrogen  gas  in  a  close  vessel,  at  a  very  high  temperature,  by  whith 


*  Mr.  Mofhet  took  out  a  patent  forthiB  process,  bat.  owing  to  oapini  imtinlj  1>- 
connected  with  the  merits  of  the  discoTery,  it  was  never  succeMftilly  oartitd  tela 
practice. 

t  The  patentee  of  the  Indlan.rubber  waterproof  fabrics.  Mr.  Mackintosh  alM  took 
out  a  patent  for  his  process  for  steel-making ;  but  although  I  hare  seen  samplM  of  tks 
steel  made  in  this  way,  yet  the  process  was  not  found  to  answer  on  a  large  scale :  it  was 
found  impossible  to  keep  the  chambers  in  which  the  bars  of  iron  were  flntpended  aliw 
tight  at  the  rery  high  temperature  to  which  it  was  necessary  to  raise  thsa  In  Older  ts 
cosbW  the  iron  to  coml>ine  with  the  gaseoos  carbon. 
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meant  the  process  of  conversion  is  completed  in  a  few  hours,  while 
by  the  old  method  it  was  the  work  of  from  fourteen  to  twenty  days. 

Now  it  appears  to  me  that  the  Indian  process  combines  the  prin- 
eiplei  of  both  the  above  described  methods:  on  elevating  the  tem« 
penture  of  the  crucible  containing  pare  iron  and  dry  wood  and  green 
kiTes,  an  abundant  evolution  of  carburetted-hydrogen  gas  would  take 
place  from  the  vegetable  matter,  and   as  its  escape  would  be  pre- 
Tcnted  by  the  luting  at  the  mouth  of  the  crucible,  it  would  be  retain- 
ed in  contact  with  the  iron,   which,  at  a  high  temperature,  appears 
from  Mr.  Maekintoah's  process  to  have  a  much  greater  aflSnity  for 
gpieous  than  for  concrete  carbon ;   this  would  greatly  shorten  the 
operation,  and  probably  at  a  much  lower  temperature  than  were  the 
iron  in  contact  with  charcoal  powder.    In  no  other  way  can  I  ac- 
eonnt  for  the  fact  that  iron  is  converted  into  cast-steel  by  the  natives 
of  India  in  two  hours  and  a  half,  with  an  application  of  heat,  that,  in 
this  country,   would  be  considered  quite  inadequate   to  produce  such 
n  effect,  while  at  SheflSeld  it  requires  at  least  four  hours  to  melt 
hliitered  steel  in  wind  furnaces  of  the  best  construction,  although  the 
cndbles,  in  which  the  steel  is  melted,  are  at  a  white  heat  when  the 
Betal  is  put  into  them,  and  in  the  Indian  process,  the  crucibles  are  put 
into  the  furnace  quite  cold. 

I  do  not  believe  that  the  Indian  process  exercises  any  influence 
tipoD  the  quality  of  the  steel ;  its  only  advantage  appears  to  be  that 
>*•  enables  the  Hindd  to  accomplish  an  object  with  the  very  imperfect 
BeaM  of  applying  heat  within  his  reach,  which  it  would  be  altogether 
^eless  for  hfan  to  attempt,  were  he  to  imitate  the  steps  of  the  European 
pneeii. 

h  teems  probable  that  the  selection  of  particular  kinds  of  vege- 
tihle  matter  to  afford  earbon  to  the  iron,  may  not  be  altogether  a 
Bt^rof  fiiney.  The  Indian  steel-maker  of  course  knows  nothing 
of  the  theory  of  his  operations  :  he  is  satisfied  with  knowing  that  he 
^  convert  iron  into  steel  by  fusing  it  with  what  he  calls  **  medicine," 
^  thii  medicine  experience  has  taught  him  must  be  dried  wood  and 
P^  leaves ;  and  as  different  woods  and  leaves  very  probably  contain 
c^Hmretted-hydrogen  in  very  difierent  proportions,  experience  may 
^"^t  tanght  the  Hindoo  that  he  can  make  iron  pass  into  the  state 
^  iteel  more  quickly  and  with  a  smaller  bulk  of  particular  kinds 
^  vegetable  matter,  than  with  others.  The  Caaia  auricula ta  is  the 
^y  wood  I  have  ever  seen  used  for  the  purpose  ;  it  contains  a  large 
^^tity  of  the  extract  called  catechu :  the  leaf  of  the  aeelepias  con- 
tun  ao  acrid  milky  juice :  the  leaf  of  the  convolvulus  is  in  no  respect 
KmnhMt^r-^aMnal  eftht  Royal  Aeialic  Society ^  vol.  5,  p.  390-7. 
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Abitraet  SiaUmtnt  qf  Ikt  Fundi  1/  tkt  Atiatic  DtparMtnl. 


Balaau  in  fanxir  of  ih*  Societ;  >i  exhihitt 
in  thi  lUieineiit.  •ubmiltiiU  I*  the  annu- 
Grnsral  MmUdk,  held  on  lh«  30tb  Jiauaiy 
la39 

Total  amount  of  lubacrirtiona  rtcftved  Iti 
tht  111  JaonarT  lo  the  31>i  Dfcambei  1S3S 
iliKd  by  the  aali;  o(  th*  MkiIi 


I  of  Li  IB 


toiffctenc*  of  imertst  in  faToni  of  the  Societj 

■iitaiedinMeuri.  iHanjtadCo't.i 

ruEsuC  closed  on  theSlilDecembei 

Uran,  BinDjiDil  Co'i-coamiMion  od 
alriceiptB 

B<mi,M  toMeiin.  W.  M.  Allen  a 
far  nioling  papei 

Paid  hn  prinUan 


PtTDflbeEitabliibmen 


VaiiJ  f»igbi,  &c.  on  (but  bniM  afbjoki  tu 


Deduct  diiburxiineD 


'''liffultoM'iTigdonatioDihaTingbecn  made  to  the  Society  since  the 
'^*t  inDUftl  Generel  Meeting,  the  thanks  of  the  Society  were  nnani- 
""^Utlj  foted  to  ihe  donors  :— 

'^tindrum  Almiaaclor  t8I9 1.Caldecotl,  Eiq. 

**'>it'l  Addreu  on  Iha  TUioat  Sarrayi  BDd  other  Sci- 
ntific  anquiriat  iiDtilntad  by  the  Hoonurabli)  Ba*t 

^       bdia  Company  thraitghout  Alii Major  T.  B.  Jarvit. 

r~^itii'aEaiteni  lndii3v(il Madcaa  CorarnmeDt. 

2r;*^Jfinu(b>n'B  Bpecebet  4  voli Hon.  SicR.ComjD. 

^H(T.  Ht.  Taylqr'tEiatainalioD   and   Analyiii  of 

.^       Cd.  Mtckaozie'*  Hinuicripti  lOcopiai Hidrui  Gaiemmeat. 

^^Kkt   HUtoriiiiia  et  LitUiiire  (ur  M.  Le  Baion  Sil- 

■^^     itnnDaSacy J^ooi.  Bainaud. 

^^  ^'Uncn  Uken  before  the  Honasa  of  ParliameDt  at 

tka  liM  renewal  of  the  Ohurter IC.  Momi,  Eiq. 

^*Vi  Id.  Hi.  Tajlor'i  no  firit  Reparu  on  the  Hac- 

keui*  ManoacripU,  reprinted  at  Calcutta Rev.  W.  Taylor. 


1.  Binay  • 


d  Co.  fiom  tbf  • 
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Rtak's  Samlede  Afhaodlinger  3d  vol Royal  Society  of! 

Aotiquitiet. 

MImoiro  Snr  U  D^eouvotte  de  rAm^rique  an  dixiime 

Siicle • do. 

A  Map  of  Vinland • •  do. 

General  Chart  ezhibitiDg  the  discoveiies  of  the  North- 
men   in  the  Arctic  Rckiods  and  America do. 

Itland  k  of  anverdri  tuindu  old  eptir  krists  burd  okum 

aldamdtin  ar  1000 ...•  do. 

Jalianeshaabt   district     Sandsynligviif    indbefattende 

Oslerbygden • de. 

Miller  on  Law Hon.  Sir  R.  Com 

Oriental  books  and  manuscripts Lieut.  Newboid. 

List  of  Minerals  collected  from  various  parts  of  the  Ni- 
zam's territories,  the  Ceded  Districts,  Kurnool,  the 
Southern  Mahratta Country,  Mysore,  &c. ••»...••••  de. 

Rev.  Mr.  Spring's  Malay  alum  Grammar Rev.  F.  Spring. 

Vertebra  of  a  Whale,  picked  up  on  the  shore  at  Pulicat.  do. 

It  was  announced  to  the  Meeting  that  the  following  gentlemei 
been  elected  members  of  the  Society  since  the  last  Annual  G 
Meeting  :— 

Thomas  Clarke,  Btq  Major  Moberly, 

W.  H.  Bayley,  Esq.  Capuin  W.  Oir, 

A.  Mellor,  Esq.  Z.  Macaulay,  Esq. 

A.  P.  Forbes,  Esq. 
During  the  past  year  the  Society  has  lost  16  members  by  dea 

tirement,  or  departure  for  Europe. 
Read  the  following  letter:— 

ROYAL  GEOGRAPHICAL  SOCIETY. 

London,  let  JuguH 

SiK, 

I  have  the  honor  to  acquaint  you  that  in  accordance  with  tb< 
gestion  of  Major  T.  B.  Jervis,  Surveyor  General  of  India,  the  C< 
of  this  Society  has  resolved  to  present  a  complete  set  of  its  Jour 
the  public  library  of  each  of  the  ten  principal  stations  in  Indis 
I  have  now  the  pleasure  to  forward  a  copy  consisting  of  nine  vol 
for  the  Library  of  the  Literary  Society  at  Madras,  which  I  am 
quest  you  will  be  pleased  to  present  in  the  name  of  the  Geogra| 
Society  of  London. 

In  making  this  communication  the  Council  beg  to  express  their 
that  this  Journal  may  prove  useful  to  officers  who  majr  be  abo' 
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Vfldertake  jouniejrs  in  the  various  parts  of  India  and  in  the  adjacent 
cfttDtries ;  and  also  to  make  known  to  them  that  there  exists  a  Society 
in  London  specially  devoted  to  the  advancement  of  geography,  which 
tili  gladly  receive^  and  publish  in  the  hest  form,  the  correct  aecount 
of  any  journey  through  a  country  of  which  our  geographical  informa- 
tion may  be  imperfect*  as  is  the  case  throughout  almost  the  whole  of 
the  vast  continent  of  Asia. 

We  flhall  be  thankful  also  for  any  new  maps  or  works  containing  to* 
pographical  details  respecting  the  hitherto  undescribed  parts  of  the 
country  adjoining  Madras,  which  may  be  published  in  India. 

I  aas  desired  to  express  the  best  thanks  of  this  Society  fbr  the 
donation  of  the  excellent  Journal  of  the  '  Madras  Literary  and  Scien* 
tific  Society'  which  you  have  had  the  kindness  to  forward  to  us,  and  to 
state  that  in  future  we  shall  gladly  exchange  our  volumes  against  those 
published  by  your  Society. 

2*0  (Ac  Secretary  rf  the  I  am  Sir, 

Madras  Literary  Society t  4*^.  Your  obedient  servant. 

John  Washimotov, 

Secretary. 

^'  S.— The  nine  other  stations  are  Calcutta,  Bombay,   Hydrabady 

^Dgalore,  Dum-dum,  M'how,  Delhi,  Meerut  and  Cawnpoor;  which  I 

^i^tioD  in  order  that  officers  moving  from  one  station   to  another, 

^d  desirous  of  consulting  the  London  Geographical  Journal,  may  know 

^bere  to  find  it. 

1  also  enclose  two  copies  of  a  printed  paper  of  Hints  for  collecting 
^coj(raphical  information— which  I  shall  be  obliged  to  you  to  allow  to 
lie  on  your  table  and  be  made  public. 

^aolved. — That  the  thanks  of  this  Society  be  communicated  to  the 
^gnphical  Society,  with  the  expression  of  the  willingness  of  this 
^oeiety  to  accede  to  the  request  to  exchange  Journals.* 

itead  a  letter  from  Lieutenant  Newbold,  dated  31st  December  1839, 
^'^'varding  fur  the  acceptance  of  the  Society,  several  oriental  books  and 
*>Biiierip(Sy  and  the  thanks  of  the  Society  were  unanimously  voted  to 
"iBi  fur  bia  valuable  donation. 


*  TW  lUdns  JoamAl  has  been  regularly  forwarded  for  presentation  to  the  Royal 
^^^•laphkd  Soeietj  since  1836.~£o. 


iM  Proceedingi  of  Soeietiis  : 

Bead  a  letter  from  the  same  gentlemati,  dated  tbe  31  st*  De 
1839,  transmittiog  for  presentation  to  the  Society,  a  list  of  n 
collected  from  varions  parts  of  the  Nizam's  territories,  the  Ccd 
tricts,  Kumool,  the  Southern  Mabralta  Conntrj,  Mysore,  &c., 
questing  that  it  may  be  published  in  the  first  No.  of  the  Joan) 
shall  iFBue  after  the  Meeting.  Thanks  were  likewise  voted  to 
this  donation. 

Read  a  letter  from  the  Rev.  F.  Spring,  dated  13th  January  18 
fering  for  the  acceptance  of  the  Society,  a  copy  of  his  Malayalum 
ipar,  which  he  published  last  year,  and  for  the  museum  the  vert 
a  whale  which  was  picked  up  on  the  shore  at  Pulicat.  The  tha 
the  Meeting  were  unanimously  voted  to  him  for  his  donation. 

The  Meeting  proceeded  to  elect  three  members  for  the  Con 
of  Management  for  the  ensuing  year,  in  succession  to  J.  C.  Morr 
C.  T.  Kayc  Esq.  and  J.  Oachterlony  Esq.  who  go  out  by  rotation; 
A.  D.  Campbell  Esq.  and  N.  B.  Acworth  Esq  were  duly  c 
aiid  J.  Ouchterlony  Esq.  re-elected. 

The  business  of  the  Meeting  being  concluded,  the  thanks 
Meeting  were  unanimously   voted  to  the  Honourable  the  Presid 
his  able  conduct  in  the  Chair. 

J.  MiNCHiiT,  Secretary,  Robert  Comtn,  President. 


Thursday  Evening,  13M  February  1940,— -The    Venerable  Arel 

Habprr  in  the  Chair. 

It  was  intimated  that  the  immediate  purpose  of  the  present  n 
was  (in  the  words  of  the  requisition),  "  with  the  view  of  estab 
regular  periodical  meetings;  when  members  should  be  requei 
bring  with  them,  as  visitors,  any  friends  who  feel  an  interest 
proceedings  of  the  Society." 

This  question  having  been  put  to  the  meeting,  it  was  nnani 
resolved  that  a  meeting  of  the  Society  shall  take  place  on  tl 
Thursday  of  every  month ;  and,  after  sume  discussion,  it  was  del 
ed  that  8  o'clock  in  the  evening  should  be  the  hour  for  the  comi 
ment  of  business. 

The  following  works  were  presented  *. — 
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^oanial  of  thtf  Asiatk  Society  of  Bengal  fof  September  and  October 
1339.— By  the  Asiatic  Society. 

Captain  Low'f  Dissertation  on  Penang  and  Province  Wellesley. — By 
Ltieutenant  T.  J.  Newbold. 

li  help  in  acquiring  a  knowledge  of  the  English  language  (Englisli  and 
C^natese).  By  the  8ame. 

Journal  of  a  Tour  Along  the  coast  of  Java  and  Bali,  &c.       do. 
Aper9a  G^n^ral  sur  le  Territoire  D'Armdnie.  do. 

The  Ribalab  of  Shekh  Alkhatub— (Arabic).  do. 

Ta»ikhi   Ferinhta.  [do. 

The  History  of  Seringapatam  and  Madras  in  Persian.  do. 

The  translation  of  the  Gospels  into  Malay.—  By  Mr.  R.  L.  Bbuetn, 
Batavia  1832.  do. 

The  Poems  of  Amir  Khosroo  (in  Persian).  do. 

Ilie  thanks  of  the  Society  were  voted  to  the  donors. 

The  following  communications  to  the  Society  were  laid  before  the 
meeting  :— 

A  description  of  a  new  species  of  Coluber  (Naia),  by  Walter  Elliot 
Eaq. 

f  bis  paper  was  read  and  discussed  by  the  meeting  ;  the  sluflfed  skin 

of  the  animal,  and  a  large  coloured  drawing,  were  exhibited. 

(Published  in  our  present  number.) 

^otes,  principally  geological,  on  Southern  India,  by  Lieut.  NewbolDi 
^i^h  illustrative  specimens  of  rocks. 

(Published  in  this  number.) 

^OBtioaation  of  Mr.  Jerdom's  Ornithology  of  Southern  India. 

^  original  drawings  of  birds,  by  native  artists,  coloured  from  nature 

^^er  Mr.  Jxboom's  own  direction,  were  laid  on  the  table,  and  excited 

Attend  admiration  at  their  beauty  as  works  of  art,  and  their  fidelity  to 

^^tire.    It  was  intimated  that  Mr.  Jbbdon  was  desirous  of  publishing 

^Series  in  lithograph,  in  the  style  of  those  given  in  illustration  of  his 

^^oguein  this  Journal. 

Ao  account  of  the  direction  taken,  and  effects  produced,  by  a  current 
^'  electric  fluid,  which  struck  the  house  at  the  top  of  Palaveram  hill, 
^*  properly  of  Colonel  MokTeitr,  who  witnessed  the  event :— Commu- 
*»»cated  by  T.  J.  Taylor,  Esq.  IL  C.  Astronomer  (with  a  plan). 


19S  ProciidingM  of  Soeietiet :  ^Jjou 

A  brief  sketch  of  the  Life  and  Writingt  of  Father  BncBt»  or  Vib4« 
MAMuNi : — Translated  from  the  original  Tamil,  by  A.  Muttuiami  Pil* 
LBi,  manager  of  the  College  of  Fort  St.  George,  and  M oonshee  to  the 
Tamil  Translator  to  Government. 

Some  singular  spheroidal  mineral  masses  were  laid  before  the  meetiiig 
by  Mr.  Elliot  and  Lieut.  Cotton,  forwarded  by  Assistant  Snrgeon  J. 
Sanderson.  They  were  found  5  miles  west  of  the  village  of  Streeper- 
madoor,  in  the  district  of  Chingleput,  at  a  depth  of  from  2  to  3  feet 
from  the  surface,  in  the  gravel  of  the  laterite  formation.  These  sphe^ 
roids  were  about  the  size  of  cocoa-nuts,  to  which  they  bore  some 
general  resemblance,  so  as  to  have  conveyed  the  idea  of  their  being 
actually  fossils,  when  they  were  first  removed  from  their  matrix.  They 
are  holluw  within,  or  contain  some  aluminous  earth,  and  the  shell  is 
composed  of  a  kind  of  shndsione  grit,  very  hard  and  compact,  consist-^- 
ing  of  a  dark  ferrugenous  paste,  embedding  minute  fragments  ol3 
quartz. 

Specimens  of  rhe  supposed  fossils  from  the  Peam  Gunga  River  in  th^m 
Hyderabad  country,  mentioned  at  p.  477  of  the  I9th  No.  of  this  JoumaL^a 
were  on  the  table,  and  excite^i  much  speculation  as  to  their  nature 
the  result  of  which  will  be  noticed  at  a  future  time. 


ThuTitday  Evening,  5th  March  \S40.^  The  Hon.  Sir  Hobwmt  Cowr 

Prendent,  in  the   Chair. 

The  following  work,  presented  to  the   Society,  was    laid    on   ^ 
table  : — 

Journal  of  the  Asiatic  Society  of  Bengal  for  November  1839.* 
the  Asiatic  Society. 

The  thanks  of  the  Society  were  voted  for  the  same. 

The  following  communications  to  the  Society  were  laid  before 
meeting : 

Colonel  Monteith's  continuation  of  his  Translation  of  Count  Mey< 
dorff's  Journey  from  Orenbourg  to  Bokhara. 

Mr.  C.  P.  Bbown's  Essay  on  the  Creed,  Customs  and  Literature  of  t=^  M 
Jangams— (Read  to  the  Meeting,  and  published  in  our  present  No.> 
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Tkwrtda^  Evening,  2d  April  1840.— Dr.  Wylib,  in  tht  Chair. 

The  following  books,  presented  to  the  Society,  were  laid  on  tht 
tmhXe  :— 

Result  of  Observations  at  the  Madras  Observatory  for  1838  and  1839. 
— »>By  the  Madras  Government 

Narrative  of  the  Discoveries  of  Sir  Charles  Bell  in  the  Nervoas 
System — By  Alexander  Shaw,  Esq. — Presented,  on  the  part  of  the 
flLdthory  by  James  Shaw,  Esq. 

The  following  communication  to  the  Society  was  presented  :— 

Captaih  J.  Campbbll  on  a  supposed  new  mineral,  a  Titanate  of 
agnesia. 


^^^tday  Evening,  7th  May  1840.^ A.  D.  Campbbll,  Esq.  Preeideni 

of  the  Committee  of  Papere^  in  the  Chair, 

The  following  work,  presented  to  the  Society,  was  laid  on  the  tablcy 
^**^  thanks  voted  for  the  same  :  — 

Mr.  Piddiogton's  Pamphlet  on  the  Law  of  storms  as  applying  to  the 
^ix^pests  of  the  Indian  and  Chinese  seas. — By  the  Government  of  India* 

T*bc  following  communications  to  the  Society  were  presented: — 
Oontinuation  of  the  Catalogue  of  the  Birds  of  Southern   India,  by 
*  •  C.  Jbedov,  Esq. — ^Tribe  Seaworee. 

Account  of  a  carboniferous  stratum  at  Baypoor,  near  Calicut,  Ma- 
^^)«r  coast    By  LnuT.  Nbwbold  (Read  to  the  meeting). 

I)esidenta  in  Indian  Geology.    By  the  same. 

Specimens  of  the  silicified  wood  from  Tarivaeary,  with  lateritic  rock, 
^^icb  appears  to  be  the  matrix  in  which  the  fossil  is  found,  were  pre- 
^^ted  in  the  name  of  C.  T.  Katb  Esq.  of  the  Civil  Service. 

Specimens  from  the  same  locality  were  also  presented,  received 
^^  LiBUT.  Nbwbold  ;  also  specimens  of  the  shell  limestone  deposit 
Hnr  PoDdicherry,  presented  by  the  same  gentleman. 


200  Note  By  the  Editor.  [Jar. 

NoT&  to  page  86. 

We  must  be  excused  from  entering  into  a  disquisition  on  the   mine- 
ralogical  diflferences  of  rocks,  which  would  lead  to  endless,  andi  we  fear, 
fruitless  controversy.     It  is  not  the  practice  of  the  Editors  of  ttiis 
Journal  to  remark  on  the  communications  of  those  who  address  the  So- 
ciety ;  the  facts  narrated  and  the  opinions  maintained  are  considered 
to  be  exclusively  on  the  responsibility  of  the  authors,  and  as  such  are 
usually   submitted,    without  comment,    to  the  Press.    The  Editorial 
note  appended  to  our  last  number  was  not  intended  to  be  in  contraven- 
tion of  Captain  Campbell's  statements,  but  solely  to  vindicate  the  sci- 
entific character  of  a  respected  correspondent  now  no  more.     We  still 
maintain  that  Dr.   Benza  describes  no  other  rock  specifically  than  the 
hornblende  rock  or  greenstone  found  tit  Mttu  at  Seringapatam  ;   on  th^ 
authority  of  Buchanan,  and  deceived  by  the  external  resemblance  be- 
tween that  rock  and  the  miiterial  of  the  pillars,  he  states,  in  general  terms, 
the  identity  of  the  two  ;  but  lie  did  not  examine  the   internal  structure 
of  the  pillars,  nor  di<l  he  visit  the  quarry  at  Cudhully  ;  if  he  had,  wo 
are  quite  sure  he  would  nut  have  pxonounoed  either  of  them  to  be  horn- 
blende. 

We  must  here  mention,  however,  that  we  have  been  led  into  an  error 
regarding  Lieut.  Newbold's  specimen,  by  the  circumstance  of  his 
stating  the  pillars  at  Seringapatam  and  the  stone  of  the  quarry  at 
Cudhully  to  be  a  variety  only  of  the  steatite  which  he  was  describing 
a  specimen  of  from  another  locality.  The  latter  is  undoubtedly  what 
he  termed  it;  and  the  former  is  evidently  one  of  the  numerous  varieties 
of  serpentine,  a  nearly  allied  rock  to  steatite;  judging  from  Lieut 
Nbwbold's  specimen,  and  also  from  a  fragment  from  the  pillars  them- 
selves, politely  sent  down  to  Madras  by  Captain  Campbell  for  our  in- 
spection.— Editor. 

Note  to  page  40. 

With  reference  to  the  colour  oftheNaga,  Mr.  Elliot  subseqaentl 
writes,  'Mt  should  be  dark  yellowish-ash,  I  think,  but  really  the  h 
puzzles  me."— Editor. 
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Borarg  Mttewoli^ical  OhiereaUnt  at  Xadrai. 


XQ. — Horary   Sfeleorolagieal  Ohitrvatioiu  mtidt  agrteablg  iriA 
the  Muggtttimu  of  Sir  John  Hebsciui.. 


At  He  Hadrot  Obttrvators.—Bn  T.  G.  Tatlok,  E«i.  H.  E.  I.  C 
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The  Instrnmenti  with  which  the  foregoing  observations  are  made,  are 
placed  in  the  Western  Verandah  of  the  Honourable  Company's  Obser^ 
^atory ;  at  about  5  feet  above  the  surface  of  the  ground,  and  27  feet 
nbove  the  level  of  the  Sea ;  the  thermometer  was  made  on  purpose  for 
the  Observatory,  and  at  75^  (the  only  point  at  which  a  comparison  has 
been  made)  it  was  found  to  differ  insensibly  from  the  Royal  Society's 
Standard ;  the  barometer  is  one  of  two  Standards  which  I  have  lately 
oonttnicted,  and  may  be  depended  upon  to  0,0100  an  inch, 

T.  G.  TATLoa, 

JR,  C,  Astronomer* 
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I.1TERATURE     AND     SCIENCE. 


No.  27^ April  1840. 


^^^atalogu$  rf  the  Birds  of  the  Pemnsula  of  India^  arranged  ac* 
cording  to  the  modem  system  of  Classification ;  tuilh  brief  Notes  on 
their  Habits  and  Geographical  Distribution,  and  description  of  neWf 
doubtful  and  imperfectly  described  Species  :--By  T,  C.  JbrdoNi  Assis* 
'«»/  tSurgeonf  2d  Madras  Light  Cavalry. 

(Continued  from  No,  26  paye  SO, J 


Tribb  SCANSORES. 


Familt  PSITTACIDiE.— Parrot. 


Sub  Familt  MACROCERCINJE.— Zoi^  taUed  Parrots^ 

Genus  PAL^ORNIS.— Atn^d  Parrakeet. 

^^.— P.  torquatuSf  Vigora,— P.  cubtcularis,  Wagler.— Pi.  torquaiuSf 
Y^^l.^p  doeitis,  Vieill.— Perhaps  also  P.  bicollaris  of  the  same— 
^1^  Totahf  or  Totah,  H. —  Common  red*  ringed  Parrakeet^ 

^8  parrot  is  one  of  the  most  common  and  abundant  birds  in  India, 
^Qenting  the  cultiyated  ground  and  gardens  in  all  parts  of  the 
^^ii7,eTen  the  most  bare  and  open.    It  is  very  destructiye  to  various 
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kinds  of  grain  and  fruit.  It  associates  in  fLodkn  of  various  size,  some- 
times very  numerous,  roosting  in  the  holes  of  old  trees,  and  flying  fortt 
to  their  various  feeding  haunts,  early  in  the  morning.  When  th( 
grains  are  sot  and  fruit  is  scarce,  it  often  takes  long  flights  in  searcl 
of  any  fruit-hearing  trees,  skimming  close  to  the  large  trees,  and  when 
successful  in  its  search,  in  general  not  alighting  suddenly,  but  taking 
a  short  circle,  and  changing  its  usual  mode  of  flight,  viz.  a  swift  an( 
continued  flapping  of  their  wings,  to  a  steady  sailing  with  wings  spreac 
and  turned  obliquely  downwards,  and  thus  alighting  on  the  tree  speedi 
ly  commences  its  meal.  Its  flight  is  very  swift,  and  it  generally  keep: 
up  a  harsh  scream  when  in  motion.  It  is,  however,  at  all  times  i 
noisy  bird.  It  breeds  in  holes  of  trees  during  the  hot  weather,  laying 
as  I  am  credibly  informed,  3  or  4  white  eggs. 

Irides  light  yellow ;  bill  lively  red  above,  dusky  beneath.  Length  1( 
to  18  inches ;  wing  7  ;  tail  10  to  li. 

aOl.— P.  Alexandri,  Vig.— P*i«.  Alexandria  Auct.— ^oes- Tofa*,  H 
•^Large  red^ringed  Parrakeel. 

This  species  is  much  more  rare  than  the  last,  and  I  have  only  seei 
it  on  two  or  three  occasions.  The  first  time  I  became  aware  of  ita 
being  found  in  the  peninsula  was  seeing  one  carried  off  in  an  open 
space  in  the  jungles  of  Malabar  by  a  ^Sbaheer  (Falco  Aldrovandi)^ 
which  dropped  it  on  my  firing  at  it,  and  I  picked  it  up,  severely 
wounded  but  still  alive.  I  have  again  seen  it  once  or  twice  in  the 
neighbourhood  of  well  wooded  villages,  in  the  northern  part  of  the 
table  land,  and  obtained  4  young  ones  from  the  nest,  in  a  hole  of  a 
lofty  tree,  last  December.  As  I  am  informed  by  shikarees  that  it  ii 
not  very  uncommon  in  some  of  the  more  wooded  districts,  I  dare  saj 
I  have  occasionally  overlooked  it,  mistaking  it  for  the  last ;  still  it  \i 
comparatively  so  rare,  that  I  think  the  previous  species  was  mos 
probably  the  one  taken  first  to  Europe  from  this  country,  and  whicli 
therefore  should  have  been  named  P.  AUxandri,  It  breeds  during  the 
cold  season. 

Length  about 20  inches;  wing  8| ;  tail  12 1  bill  deep  cherry  rec 
above,  lighter  and  more  orange  red  beneath ;  feet  cinerous. 

202.— P.  Bengaleniii^  Vigors.— P#i7/.  Bengalensit,  Gmel.— P.  ery. 
throe fphalus,  Gmel. — P.  flavicollaris,  Frankl. —  Yellow  collared  Para» 
heetf  Lath.  Young  h'ird»^  Tooeeah  Tolah,  H.^JRed'headed  ringer 
Parakeet. 
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This  lorely  species  k  oeTcr  found  in  the  open  coantryi  being  t 

deniEen  of  open  jungles,  and  also  found  in  the  clearer  spaces  of  tba 

denser  jangles.    I  have  seen  it  in  Goomsoor ;  also  broaght  from  th« 

jangles  of  the  Tondiman's  country  in  the  Camatic ;  on  the  west  cciast  • 

Bot  uncommon;  and  even  occasionally  in  low  jnngty  districts  in  the 

Deeean.    It  has  the  same  habits  as  others  of  the  genus,  ^^be  P* 

/UtvieolloriiotFnnkVmt  or  plum-headed  Parak§et  is  ^Iwhys  round  in 

the  same  localities  as  the  red-headed  Parakeet,  and  is  considered  a« 

the  yonng  bird  by  shikarees  and  others ;  so,  though  I  hate  not  seen  the 

actual  change^  yet  as  the  size  and  structure  agree,  I  have  no  doubt  that 

it  ia  the  same  bird. 

The  three  last  species  are  frequently  taken  when  young  and  caged| 
learning  to  repeat  words  and  sentences  with  facility,  and  becoming 
▼ery  tame. 

Irides  light  yellow ;  bill  reddish   yellow  above,  beneath  blackish* 
Length  14 ;  wing  5^;  tail  6  to  8}, 

203. — P.   ColumboideSf  Vigors. — P.  Melanorhynchue,  Sykes — young 

bird,— iftf42a?im  Gowr  Totah,  H. — Blue-winged  Parrakeet. 

This  very  elegant  and  chastely  coloured  Parrakeet  is  found  only  in 

the  dense  and  lofty  forests  of  Malabar,  as  well  below  the  ghauts  as  on 

^bem,  attaining,  as  I  have  observed   on  the  sides  of  the  Neilgherries, 

>  height  of  nearly  5000  feet.    Its  usual  call  is  less  harsh  than  that  of 

^^c  o(ber  species.    I  have  not  yet  seen  it  domesticated.     I  have  shot 

^^  P,  meUmorifhnehwe,  always  in  company  with  the  others,  and  consider 

'^as  the  young  bird.    Whether  the  adult  female  retains  the  black  bill 

^^  t&ot,  I  do  not  know,  as  the  specimens  with  red  bills  shot  by  me  were 

^^  male  birds. 

^ike  the  other  species  it  feeds  on  fiiiit  and  berries  of  various  kinds. 

brides  light  yellow;  feet  cineroms;   bill  lively  red  above,  dusky  be- 

'^^^tb.    Length  15^16  inches;  wing  rather  more  than  5^;   tail  8( 
ta  Q, 


Sub  Family  LOKIANiE.— Swains. 

^m$  PSFTTACULUS.— Khul,  Selhy. -'Lorikeet'' Dwarf  Parrot. 

204.— P#.  pertudii,  Swains.— -^Aora  or    BhoSra,*  U.^Hed-rvrnptt 
^^trf  Parrot,  or  Lorikeet. 
I  am  convinced  that  Swainson  was  right  in  separating  this  specief 
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from  the  aUied  one,  P.  gaiguhUf   for  I  have  shot  many  of  hoth  aexes, 
and  seen  numerous  specimens,  none  of  which   showed  any  approach  to 
the  plumage  of  the  other.    I  have  found  ibis  species  only  in  the  more 
open  spaces  of  the  lofty  jungles  of  the  west  coast.    It   is  moat  nnme* 
rouSt  I  think,  in  TravancorOf  and  the  more  southern  portions ;  also  al 
the  foot  of  the  Neilgherries.    I  did  not  ohserve  it  at  any  eonsiderahla 
elevatioC  hut  I  see  it  is  enumerated  in  Mr.  filliot's  Catalogue,  as  found 
in  the  Southern  Mahratta  Country,  but  only  during  the  rains.    It  Is 
found  in  small  flocks,  and  while  feeding  keeps  up  a  continual  feebla 
chirping.    I  am  informed  by  a  gentleman   who  was  for  some  time  in 
Malacca,  that  either  this,  or  an  allied  species  (perhaps  the  P.  gatgulm$)f 
was  often  domesticated  there,  and  that  it  had  the  same  custom  of  sleep- 
ing with  its  head  downwards,   which  the   Colies  {Gen.  Celiue)  are  re^ 
presented  to  have.    I  found  in  the  stomach  of  several  birds  a  soft  pulpjr* 
Tegetable  mass  with  a  few  seeds. 

I  rides  whitish  yellow;  bill  and  legs  orange.    Length  about  6  inches  f 
wing  rather  more  than  8} ;  tail  1}. 


Family  PICIDiE,  Syfhina.^ Woodpeckers. 


Sub    Family  PICIANiE,  Swains.— -True    Jroodjpeeker9^L^ 

kurphor,  H. 


Gurus  TlCVS.'^Tifpical  Woodpecken. 
Sub  Gbnds  PICU6,  Swains. 

205— P.   Strictus^  Horsf.  Lin.,  Trans,    vol.  xiii.— P.  Peraimiwws, 
"Wagler.— P.  Goeneie,  Auct.  (bad  description).— 5cflrZs/-6ac*«rf  fFood- 

pteker. 

This  handsome  Woodpecker  is  found  only  in  the  dense  and  lofty 
forests  of  the  west  coast,  occasionally  seen  below  the  ghauts,  but  moat 
numerous  on  the  more  elevated  wooded  regions,  and  frequently  seen  on 
the  summit  of  the  Neilgherries,  in  the  thick  woods  there.  Its  hafaiftr 
do  not  di&r  from  those  of  others  of  the  genus*    The  Searlst^hmked 
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Woodpieker  appears  to  belong  to  the  most  typical  group  of  wood- 
ped^eiSt  and  ia  the. only  one  of  that  group  I  have  yet  seen  from  the 
peninsula.  It  ia  apparently  a  slightly  aberrant  species,  leading  to 
HnmicireuM  by  its  short  neck,  and  sburt  and  broad  tail.  Tbe  female  ia 
nid  by  Horsfield  (fid.  Wagler)  to  differ  from  the  male  in  having  tbe 
feUhers  of  the  head  and  crest  orange,  instead  of  scarlet  The  only 
female  I  procured,  has  the  whole  of  tbe  bead  and  crest  of  a  sooty 
Miu^  each  feather  ended  with  a  white  drop  at  its  termination.    This, 

iMwever,  may  have  been  a  young  bird.    Irides  yellow ;  bill  blackish 

lead  colour ;  feet  plumbeous. 
Length  about  12  inches ;  wing  6 ;  tail  3  inches ;  bill  to  front  l-i^^thi 

straight  to  gape  l-tV^*  breadth  at  base  above  -j^ths;  anterior  toe  (with- 
out  claw)  -/^ihs ;  versatile  do.  1  inch. 

The  tale  of  this  woodpecker  differs  from  that  of  roost  others  of  the 
^mily,  in  having  the  4  centre  feathers  equally  elongated,  and  all  ex« 
posed  wbeu  the  tail  is  closed,  instead  of  the  2  centre  ones  only,  as  is 
^  case  in  most  otber  species.  The  ends  of  all  four  are  very  much 
vom,  so  that  the  barbs  on  either  side  extend  a  fifth  of  an  inch  beyond 
^e  shaft.  Its  head  is  very  broad  also,  and  tbe  whole  body  indeed  is 
remarkably  thick  and  robust. 

Sub  Genus  HEMICIRCUS  Swains. 

^^*^HT  cordaiui. — New  species  ? — Heart'Spotted  Woodpeclar, 

-^fier.— Male,  forehead  and  head,  interscapular  region,  back,  and 
"****pi  shoulders,  wing  coverts,  chin,  throat,  and  stripe  from  lower 
"^^tadible  running  below  the  ears,  of  a  light  whitish  yellow  ;  the  fea- 
sts of  the  wing  coverts  with  a  black  heart-shaped  spot  at  their  ter* 
^^tsation.    Face,  cheeks,  long  occipital  crest,  nape,  scapulars,  quills, 
^Ipl^r  and  lower  tail  coverts,  vent  and  tail,  deep  black*    Beneath  from 
^*H)at  to  the  rent,  dull  green.    On  the  centre  of  the  back  is  a  bmsh 
^  dark  sap  green  feathers,  rough  and  somewhat  bristly,  and  some  of 
^^^  smeared  with    a  viscid  secretion.     Bill    bluish  black  j    legs 
C^^ish  black.    Irides  brownish  red.    Length  nearly  6  inches ;  wing 
Hi  tail  liVtfas;  tarsus  -r^ths  ;  anterior  external  toe  T^ths ;    versatile 
^  ■Cirly  Wtbs ;  bill  to  front  ,Vths,  at  gape  -rtrths.    The  female  differs 
^  die  male  only  In  the  forehead  and  head  being  black,  the  feathers 
^PM  with    Tery  minute  whitish  spots.    This  very  singular  little 
v<iodpeeker,  which  is  undescribed  in  Wagler's    Monograph  of   the 
rAv»  appears  to  belong  to  Swainson's  sub-genus  HemicireuSf  by  its 
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circle;  bill  bomy  above,  yellowish  at  the  base&id  beneath;  feet 
ish  slaty.   Length  nearly  I'i  inches  i  of  wing  S^^ths ;    tail  3} ; 
front  l-y^yths ;   at  gape  l^^^^ths. 
.  In  the  female  the  head  is  black  where  it  is  red  in  the  male. 

211.—^.    mentalts.^Picut  mentality  Temm.  P.   C.  384? 
Cuv.  p.  444).— P.  chlorolophuSf  Vieill.,  Encyl.  Meth.,  young  bird? 
and  YeUoW'Cretied  fVoodpecker, 

The  brief  description  in  GriiHth's  Cuvier  of  the  P.  menu 
Temmincki  appears  applicable  to  specimens  I  have  obtained  fro 
western  coast,  with  the  exception  that  the  throat  is  not  black. 

It  is  a  rare  bird.  I  have  only  seen  it  on  two  or  three  occasioni 
litary  in  thick  forest  jungle  in  Travancore  and  Malabar.  It 
mentioned  in  Mr.  £lliot's  Catalogue.  However  I  shall  here 
brief  description.  Head  and  cheek  stripe  red,  a  short  occipital 
of  same  colour  terminated  by  bright  yellow :  plumage  above  i 
green  ;  beneath  dull  sap  green ;  the  feathers  banded  and  spotted 
white.  Wings  greenish,  with  a  strong  orange  tinge  ;  and  the  ex 
barb  of  most  of  the  quill  feathers  of  a  deep  orange  red,  inte 
dusky,  with  Tihite  spots  ;  tail  unspotted  black ;  bill  slaty,  greenii 
nealh ;  legs  sap  green.  Irides  reddish  brown.  Length  9 — 9|  in 
wing   47fiffibs;  tail  SyVthsj   bill  to  front  ^  to-j^tbs;  at  gape   1 

One  specimen,  probably  the  female,  differs  in  having  the  forehes 
head  green,  instead  of  red,  and  wants  the  red  cheek  stripe. 
P.  chlorohphus  of  Vieillot  is  probably  the  young  bird,  or  it  may  b 
female.    The  colouring  of  this  species  somewhat  resembles  tliat 
P.  Nepalensis  of  Gray,  figured  in  Hardwicke's  HI.  of  Ind.  Zool. 

212. — B,  Bengalemis, — P.  Bengalentu^  Auct. — P.  auruntiutt 
(bad  descnption).~P.  nuehalis,  Wagler. — Brack,  hemipodiu$f  Swai 
P.  chrysonotuSy  Lesson  ? — Orange  and  hiack  Woodpecker. 

This  is  perhaps  the  best  known  of  all  the  peninsular,  species,  f 
found  wherever  there  is  plenty  of  wood  or  high  jungle,  and  ev 
groves  and  gardens  in  the  vicinity  of  well  wooded  towns,  as  I  have 
in  the  Northern  Circars  and  Camatic.  On  the  bare  table  land,  I 
not  yet  observed  it,  but  it  is  tolerably  plentiful  on  the  west  coast 
in  the  wooded  regions  on  the  summit  of  the  ghauts.  It  is  gen« 
seen  single  or  in  pairs.  From  its  extensive  distribution  over  Im 
would  be  advisable  to  change  its  local  name,  either  to  the  atrui 
name  of  Swainson,  or  the  one  lately  proposed  by  Wagler. 

Irides  crimson ;  bill  blackish;  legs  plumbeous.  Length  near! 
inches;  wing5i;  tail  8 ;  bill  to  front  lyV^^  *  ^^  S^P^  ^  i^^^* 
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Sdi  OEHn  HEHILOPHUa,  Str. 

t\Z.—  H.   Hodgtonii.~TSem  «pecies  P.— Zarf «  tMtt-iaektd    Wood' 

Deicr. — Head,  «liort  thick  crest,  and  itripe  running  from  the  baie  of 
the  lover  mandible,  criinBon  ;  lower  pnrt  of  back,  rump  and  middle 
licllf  while ;  rest  of  the  plumage  deep  black ;  bill  bluck ;  legs  dark 
plumbeous. 

LtDRth  19}  inches;  wing  9;  tail  7| ;  tarsus  I};  bill  to  front 
2  T'sihiiaigape^-TV*''";  width  nt  b4»e  )  inch ;  ibe  tail  is  mach  tvedg- 
eC  i  wing  wit^  6Ih  quill  longest ;  Tth  equal  to  the  'Itta, 

Ttii*  splendid  Woodpecker,  Hpiiarenll;  undescribed,  appears  loap- 
proaeb  io  eolour  the  P.  Jattntit  of  Horsfield,  the  iP.  ieucagaattr  of 
Temm.  aod  P.  ftUvermlenttu  of  the  laaie,  but  differs  according  lo  theii 
dctcription  Ly  the  accotate  Wogler,  ee  well  in  siie,  as  in  some 
maikings,  especially  the  white  of  the  back,  which  the  Hbove  nnmed 
Epecies  wanL  It  is  second  is  size  only  to  the  lately  discovered 
ChiliaM  species  (P.  imptnalu  of  Gould),  being  about  eqiul  to  iha  . 
P.  priM^lit  of  America  t  and  though  inferior  in  typic.il  aitributes 
to  Ibe  P.  Aitta«eN«  of  Hodgson,  is  yet  its  superior  in  she.  I  have 
Ma  it  balnteljr  in  the  most  dense  and  lofty  forest  jungle,  and  being 
Fxeee^ngly  waryi  I  did  not  procure  a  fresh  specimen,  but  through  the 
Umliiris  of  Ur.  Taugban,  Circuit  Judge  at  Tellicherry,  I  oblaiued  a 
fM  staled  specinen.  I  have  named  it  in  honour  of  Mr.  Hodgson, 
BMidmt  at  the  Court  of  Nepal,  whose  name  is  loo  well  known  to  re- 
orin  feo*  M*y  fivther  encomium  from  me. 

Sdb  GsHiii  MEIGLTTES,  Sir. 

314- — M.  teA'eff— Z*.  badiuM,  Raffles.— /".  iracA^ruf,  Vieillot  and 
Vagler.— />.  rtffvt  of  Gray  and  Hardwicke,  111.  lod.  Zool.  (uot  of  Wag- 
kr  and  other  uttbora).— fisy  Woodptcktr. 
This  eurioB^y  plnmaged  Woodpecker  is  a  rare  species  in  the  penin- 
I  linfe  seen  it  in  thick  forest  in  the  Wynaad,  and  also  in  an 
t  in  Malabar,  in  the  close  proximity  of  (hick  jungle.  Mr.  Elliot 
□  met  it  in  the  Southern  Mihratta  Country,  and  in  his  notes  snys, 
*•  Ii  remarkable  for  the  head  being  generally  smeared,  as  aUo  the 
Bcapnlars  and  twi,  probably  from  the  gum  of  some  tree." 

■rides  brown ;  bill  blackish  ;  legs  slaty.  Length  about  Ifl  inches  ; 
ving4t-V">'i  **''^  i's"">  bill  lo  front  nearly -fifths  i  at  gape  1 -^^tlie. 
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SvB  OBiitn  CHRTSOKOTUB,  8#. 

215.— C.  tiga.^P.tiffa,  Honf.  aod  Wafler.---C.  <rufoefyl««»  8w.— 
Crimton'hacked  Woodpecker, 

.  This  very  elegant  Woodpecker  is  found  in  the  forests  of  the  western 
coast,  both  at  a  low  level  and  as  high  as  5000  feet,  at  which  height  I 
have  seen  it  on  the  Coonour  pass  of  the  Neiigherries.  The  specimens 
shot  teluw  t)ie  ghauts  are  considerably  smaller  than  those  I  obtained 
at  a  great  elevation,  which  latter  attained  the  size  of  P,  Shorii  of 
Vigors,  though  not  differing  in  colour  from  the  smaller  ones. 

Irides  fine  crimson  ;  bill  and  legs  dark  slaty.  Length  varies  from  9| 
to  netiily  12  inches  ;  of  one  of  the  latter  Kize  the  wing  itd^;  tail  near- 
ly 4 ;  bill  to  front  1  inch ;  at  gape  1  ^V^^'  i  of  one  9|  inches;  the  bill 
to  front  is  j^ihs ;  at  gape  1  y'^ih. 


Sub  Family  BUCCOINiE,  Sw, 

Gbnus  BUCCO,  L.—Barhet. 

216.— i^.  rndicHi,  Lath.-'B.  Philippenntit,  Gmel.  P.  E.  3S3.-^B. 
favicoliis,  Vieillot.— .&.  rubrieapilluSf  Lath,  (from  Brown,  lUust.  pi.  14.) 
• — B,  luteus,  Lesson,  albino  variety. — KuhKhora,  H — also  Fam^tqfUi 
i.  e.  Copper-Mmith,  which  name  it  receives  also  from  some  Euro^etn 
fes\diei\t9.^Red'Creicenl€dSarb4i. 

The  Copper-smith  is  extremely  common  in  all  parts  of  the  eonntfyi 
wherever  there  are  a  suflBciency  of  trees,  inhabiting  open  spaces  in  tbe 
jungles  (never  in  the  denser  portions),  groves,  avenues,  and  gardens ; 
being  very  familiar,  approaching  close  to  houses,  and  sometimes  perchiog 
on  the  house  top.  As  ht  as  I  have  observed,  it  does  not  climb  like  the 
woodpeckers,  but  wben  feeding,  hops  about  the  branches  like  a  perching 
bird.  Tliouub  1  never  detected  this  Barhet  tapping  like  tbe  wood- 
peckers, I  have  once  or  twice  h;>d  good  reason  for  snppoang  that  It 
does  so  occaRionally.  The  chief  food  of  the  Copptr'tmitk  is  fmit  of 
various  kinds,  sometintes  insects.  "When  not  employed  in  feedings  iC 
generally  seats  itself  on  the  very  top  of  a  tree,  and  gives  utterance  to  ita 
monotonous  call  of  *  took  took  took*  (as  represented  by  Syket),  nodding 
its  head  at  each  call,  first  to  one  side  and  then  to  the  other. 

Irides  lake  red;  bill  black ;  legs  red.  Length  6}  inches;  wing 
d^ths;  tail  1|;  tarsus  ^^ths;  bill  at  front  aearljr  ^ths|  at  gi^ 

lineh. 


im]  of  Dk  Pmmmila  of  JnH^.  W 

%\t^B.  oiridiif  Gmel^B.  ntiUmieuSf  LtLth.^Btowm.  HI*  Zoo\.  pU 
U^LeCabesoa.^iTf /itfrta,  Yit^illot,—  B.  Laikamih  Vieillot,£ai:ly.  Meib, 
<!-£.  tanieeptf  Franklin,  Cat. — Kooto^mra,  H.  of  some  #hi]|Larf  <i#.-*«A  oo* 
<Mf|i,  Mahr. — Kpoiur  Koket,  Con.,  all  named  from  iu  ci/M.^Brown'^ 
kmdtd  BttUt^^^uMgh  Bark&i. 

lU^BorbH  ii  found  throoghont  India,  only  in  the  higher  junsrlmi^ 
tod  is  therefore  of  course  most  abundant  on  the  west  coast,  where  it  i« 
fonodfrom  the  level  of  the  sea  to  the  top  of  the  KeilgHerries,  where 
it  it  more  abundant  than  in  any  other  locality  I  have  visited.  There 
isAfery  remarkable  variation  in  the  sise  of  this  species,  the  larg*  st 
ipeeimens  being  found  on  the  Neilgherries,  and  degenerhtint;  in  slze^ 
ai  yoQ  approach  the  coast.  From  Mr.  Elliot's  notes  I  extract  the  foU 
loting  interesting  observations — **  Seldom  seen  on  the  ^  ing  ;  bu^  Kin- 
gie  birds  heard  on  almost  every  tree»  uttering  their  peeuliar  noto  which 
resembles  the  native  (Canarese)  name,  being  a  continued  Kooturr 
Kdturrr,  or  K'turtr,  They  continue  to  call  for  some  minute  at  a  tiine,^ 
and  are  beird  throughout  the  day.  On  each  side  of  the  throtit  is  a 
Baked  spot  with  bkin  wrinkled,  which  is  probably  contracted  and  ex- 
panded when  the  bird  is  c^illiiig."  This  bird  does  not  climb  like  a 
woodpecker*  and  I  never  heard  any  tapping  from  the  trees  it  frequents. 
Its  most  general  food  i4  frui:s  and  berries,  ocv^'usionaliy  it  eats  various 
isseeti.  Mr.  Elliot  says  '*  one  wa«  shot  picking  at  the  flowers  of  » 
aall  tree.*' 

Irides  reddiaib  brown ;  bill  and  legs  pale  homy  brown. 

Length  varies  from  hardly  8  to  10  inches;  of  the  largest  one,  the 
^gis4};  tail  nearly  3;  tarsus  1-f^ths;  and  bill  at  gape  li^^ths.  la 
tkeimallest^  the  bill  is  only  l^ths;  wing  4  ;  and  tail  2^  inches. 

Gbnus  YUNX.*-*X«. 

2W.--r.  tprqmUm  f.^  Wrymek. 

Mu  Slliot  obtained  a  single  specimen  of  this  bird,  or  a  nearly  allied 
Ipcaea^ia  the  middle  of  the  month  of  Apri^in  the  Soutiiern  M*hratta 
^Btiy.  It  vas  seated  on  the  ground  in  the  bed  of  a  dry  tank*  I  have 
Mverieev  it»  and  a4d  Mr.  Ellioi's  description  for  the  sake  of  compa* 
tina. 

"Above of s  beautiful  speckled  grey,  with  a  broad  irregular  darlt 
bt  from  the  crown  to  the  middle  of  the  backi  so  dark  in  parts  as  to 
Wear  almost  like  black  spots.    Cheeks  and  throat  pale  yellowish,  with 
■mow  tranaverse  bars,  which  are  also  continued  on  the  chin,  which 
Wi  a  white  grouod^    A  dark  broad  line  runs  from  the  eye  to  the  ear^ 
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and  another  darker*  narrower,  and  better  defined  down  the  side  of  tl 
throat.  Breast  and  upper  belly  white,  with  small  triangular  blac 
spots;  wing  coverts  have  a  yellowish  tinge.  The  quills  are  barred  wit 
brown  and  Isabella.  Rump  and  tail  speckled  ;  the  former  with  blac 
longitudinal  streaks,  the  latter  with  3  darker,  broad  bands,  and  partial] 
edged  with  black.  Bill  straight,  round,  pointed— legs  shielded,  of 
greenish  horn  colour.  Irides  crimson. 
Length  nearly  7i  inches;  tongue  long  as  in  the  woodpeckers." 


Family   CERTHIADiE — Creepers. 


Sub  Family  SITTIUJE.^  Nuthatches. 


Gbnus  SITTA.-— L. 

219.— 5.  eoitamoverUriSf  Franklin,  Cat. — Chesnui'bsUisd  Nuthaf4 
I  have  hitherto  seen  this  Nuthatch  but  on  one  occasion,  which  I  si 
in  Goomsoor,  in  high  forest  jungle.    1  have,  however,  seen  8pecim« 
shot  at  the  top  of  the  Quzzlehutty  pass,  in  Mysore. 

Length  5^  inches;  wing  3;  tail  1|;  tarsus  -j^ths;  bill  at  fro 
^^ths;  at  gape  I'^ths ;  bill  black ;  legs  plumbeous  brown. 

Gbnus  DENDROPHILA,  Sw.— ^oeta/  Nythateh. 

220.— Z).yy-on/a/t>.— .^tV/a/ron/a/t>,  Sw.,Zool.Ill.— 5.  veiata,  Tenu 
T.C.—  Velvet'fronted  blue  Nuthatch. 

This  lovely  little  Creeper  is  found  in  great  abundance  in  the  den 
woods  of  the  Neilgherries.  I  have  seen  it,  though  rarely,  below  tl 
ghauts,  also  in  thick  forest  jungle.  It  hunts,  in  general,  in  small  pi 
ties  of  five  or  six  ;  is  very  active  and  restless,  creeping  round  the  hoi 
zontal  branches  chiefly,  and  seeming  to  prefer  the  under  side  of  t] 
branches,  and  also  running  downwards.  It  feeds  on  various  snu 
insects,  which  it  picks  oflf  the  bark,  but  does  not  tap  like  the  comm 
Nuthatch. 

Irides  light  yellow ;  bill  orange.  Length  6  inches ;  wing  3 ;  tail  I 
bill  to  front  i-V^^' »  ^^  S^P^  tV^^  i  ^vsus  hardly  •j'^ths ;  hind  toe  wil 
out  claw  i  an  inch« 
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Family  CUCULIDiE— CttC*oo^. 

ScB  Family  CUCULINiE,  Syr.—Farasiik  Cuckoos. 

Gbnus  CUCULUS,  L. 

221.^C.  eanonUf  L. — Cuckoo  of  Europe. 

The  European  Cuckoo,  said  by  Franklin  to  be  so  common  in  Bengal, 
is  rarely  met  with  south  of  N.  lat.  20.  Its  well  known  note  was 
frequently  heard  in  Goomsoor.  Colonel  Sykes  too  mentions  it  as 
found,  though  rarely,  in  the  Bombay  Deccan,  and  I  obtained  a  speci- 
meo  of  what,  I  conceiTe,  may  be  the  young  of  this  bird,  as  far  south  as 
tbe  Tapoor  pass  (N.  lat.  11^),  and  have  seen  the  same  bird  apparently 
once  or  twice  in  wild  jungly  districts  on  the  table  land.    I  add  a  brief 

description  of  my  bird,  as  I  am  by  no  means  certain  that  it  is  the  same 
^B  the  European  Cuckoo. 

Defer.— Above  brownish  cinereous,  the  feathers  all  edged  with  white ; 
^^eneath  white,  transversely  barred  with  dusky  brown  ;  bill  blackisb ; 
ydlov  at  base  ;  legs,  toes  and  claws  yellow. 

Leigth  14  inches  ;  wingSf ;  tail  7;  tarifus  -r^ths ;  bill  to  front  i^^ths. 
^^gipe  1  tV'^-  Should  my  bird  prove  to  be  a  different  species  from 
^^  Sofopean  Cuckoo,  it  is  perhaps  the  C.  ienuirottris  of  Lesson. 

22L — C  /tignxt    Horsf. — Byehan  Cuckoo,    Lath. — Koopuk,  H.— 

^^^fvJt,  of  some. — Pipecha  in  Bengal  from  its  note. — Indian  Cuckoo* 

The  Indian  Cuckoo  is  fonnd  all  over  the  peninsula  in  the  more 

hooded  districts,  not  only  in  thick  jungles  but  also  in  groves  and 

i^vdeoi.    It  is  very  numerous  in  the  thickly  wooded  western  coast, 

^>4  its  load,  shrill  crescendo  notes,  very  similar  to    those  of  the 

^HKtl,  are  heard  in  every  avenue.    It  flies  very  like  the  Shikra,  and 

^ii  frequently  pursued  by  small  birds,  probably  under  that  impression. 

'  The  Ka^mk  lires  ehiefly  on  fruit,  especially  the  fig  of  the  banian 

^'oeeaaiooaUy,  however,  on  caterpillars,  and  other  soft   insects. 

Ititrtctthe  following  from  Mr.  Elliot's  notes  regarding  its  peculiar 

^i  "  The  note  is  whs'whcswa,  whc^whceufa,  whe-wheewa,  uttered  8 

•r  lo  times,  and  sometimes  ofiener.    The  first  syllables  lower,  gra* 

'ttfly  firaig  till  the  last  become  extremely  loud  and  shrill." 

The  dark  spoCa  on  the  breast  and  belly  of  this  bird,  have  the  same 
cIiMveleraa  those  of  the  hawks,  being  longitudinal  in  the  young  bird, 
iBdbceoming  Uinsvene  with  age. 
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Irides  bright  yellow  I  bill  brown;  yellowish  at  the  base  |  gape,eyelidi 
and  feet,  of  a  deep  bright  yellow.    Length  13  inches ;  wing  8  s  tail  7 
tarsus  i^ths ;  bill  to  front  y^ths ;  at  gape  I  i^ths. 

223.— C.  HimalaifrmM,  Vigors.  Gould's  Cent.  Him.  Btrds.^C 
tenuirosirii.  Gray  and  Hardwicke's  III.  Ind.  Zool.— 5sia//  Bay  Cue* 
koo. 

This  very  elegantly  marked  Cuckoo,  supposed  to  be  confined  to  the 
Himalayan  mountains,  i»  found,  though  rarely,  all  over  the  peninsolai 
in  thick  forest  jungle.  I  have  observed  it  once  or  twice  only,  in  Ma 
labar,  and  in  the  Coonoor  ghaut,  but  have  seen  specimens  from  Tr& 
vancore,  where  it  appears  tolerably  abundant,  and  also  from  the  eas* 
tern  range  of  ghauts,  about  the  lat.  of  Madras.  The  stomach  of  thi 
only  specimen  I  shot,  contained  caterpillars. 

Length  a  little  more  than  10  inches;  wing  5 ;  tail  5;  tarsus  i^ths; 
bill  to  front  -iV^^Sy  <^t  gape  rather  more  than  1. 

224.— C./avM«—Gmel.,  Lesson  Trait^  p.  15lF^C.  Jbeiisrclaisl— C. 
Sonneraiii?'^C.  lugubrig,  Horf.  K-^PoWMpUf  hi tihr, ^PlaiutipeCurho, 

Among  the  imperfect  descriptions  of  authors  it  it  often  difficult  to 
determine  correctly  many  species,  but  when  the  changes  of  plumage  of 
the  bird  are  themselves  consi<lerable,  the  difficulties  are  greatly  increased. 
Such  is  the  case  with  regard  to  the  bird  1  am  now  going  to  mcntiea. 
The  Pkuntive  Cuckoo,  as  it  may  be  appropriately  named,  is  an  inhai 
bitant  of  the  western  coast  of  the  peninsula,  and  is  found  alike  in  thick 
jangle,  and  in  the  more  open  spaces,  and  even  in  gardens  and  aveance. 
Though  I  frequently  heard  if,  1  only  obtained  two  specimens,  and  a« 
indebted  to  Mr.  Vaughan  for  the  examination  of  a  third.  I  hate 
neither  seen  nor  heard  it  in  any  of  the  other  districts  of  the  peninaala.  If 
is  found  at  all  levels  from  that  of  the  sea,  to  the  top  of  the  Neilgheirftei^ 
about  Coonoor  and  Kotagherry,  where  it  is  found  in  thick  bushy  ground* 
Like  the  other  cuckoos  it  is  found  single  or  in  pairs.  It  has  a 
sweet  and  plaintive  note,  which  is  oflen  heard,  and  which  soands 
thing  like  the  last  syllable,  being  wki-wkiw^  whg-whi'iWt  mnch  lengklh 
ened  out,  and  very  plaintive.  I  found  iu  food  to  consist  chiefly  of  eft 
terpillars.  I  shall  add  a  brief  description  of  the  three  birds  1  have  kad 
the  means  of  observing. 

Thefirstisentirely  of  a  dark  cinereous  tint,  with  a  etiong  gloea  el 
green  throughout ;  tail  blackish,  edged  with  mfous ;  quills  heaetth  datb 
reous.  A  second  specimen  has  the  same  glossy  green  ooloar  dievet  witt 
the  exception  of  the  rump  (which  is  lighter  eiaereous  wtlheut  maj  gnimy 
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ind  the  forehead,  which  also  is  nearly  deToid  of  the  green,  chin  and 
tktAt  cinereous ;  breast  darker  do.  banded  with  rufous  and  white; 
belly  pale  cinereoQs,  faintly  marked  with  pale  rufous  and  white  ;  under 
toil  corerts  white  ;  tail  black;  the  inner  webs  banded  with  white  (except 
the  2  centre  oneft),  and  ail  tipt  white. 

Another  specimen  has  the  plumage  above  entirely  cinereous,  with  a 
slight  indication  of  the  greenish  gloss  on  the  wings  only.  Tail  as  in  the 
kit,beDeath  pale  cinereous,  vent  and  under  tail  coverts  white,  quills  with 
a  broad  while  hand  on  their  internal  webs. 

Iridfs,  in  one  specimen  (the  last)  of  a  fine  ruby  red*  In  the  first  one 
of  a  blood  red,  bill  bLickish  red  beneath  (at  the  base),  also  at  the  gape 
nd  iotemally ;  feet  reddish. 

Whether  this  bird  is  identical  with  Cue,  Jhvui  of  Gmel.  or  a  differ* 
est  specips  altogether,  I  leave  to  be  decided  hereafter. 

Itiigth  9  inches;  wing  4}|  tail  4^;  tarsus  -^ths;  bill  to  front 
Alliij  at  gape  T%ths, 

225.— C.  diemroid**s.-^Pseudornu  dicruroides,  Hodgson,  Journal  A* 
8oe.  of  Bengal,  Now  86.  p.  136.— Z)royt^o  Cuckoo^  or  Black  fork-toiled 
Cuckoo. 

This  most  extraordinary  species  of  Cuckoo,  disguised  so  effectually 
is  the  garb  of  the  common  King  Crow  (Dicrurut),  has  been  lately  des- 
cnbedand  figured  by  Mr.  Hodgson,  in  the  Journal  of  the  Asiatic  Society 
•f  Bengal.  I  obtained  a  single  specimen  in  the  Wynaad,  near  Manan- 
toddr,  and  never  agun  observed  it.  As  Mr.  Hodgson's  paper  may  not 
^▼e  been  seen  by  some  of  the  readers  of  this  Journal,  I  add  his 
description—"  Black  with  a  changeable  blue  or  green  gloss — inner 
Vug  and  tail  coverts,  and  pair  of  extreme  tail  feathers,  cross- 
hirred  with  white.  An  oblique  white  bar  across  the  wings  internally, 
>sdbighnp.  Bill  blaik.  Irides  hoary  brown ;  palate  red.  Legs  and 
Hibloe,  !•  to  10}  inches  long;  bill  1  y^  th ;  tail  5}  to  5} ;  tarsus  Ifths. 
LoDgantealtoe  -f^ths;  long  posteal  do.  ^^ths;  weight  1|  oz.  Sexes 
>^e,  excluslvply  monticulous  and  a  forester.  Tail  of  10  feathers  divari- 
<*ted  and  forked.  The  two  extreme  feathers  smaller  than  any  of  the 
>M.**  Mr.  Hodgson  further  says  that  "  the  cuculus  lugabris,  will  I 
*^i^i  be  found  to  have  a  forked-tail,  and  to  constitute  a  second  species 
«i  oar  proposed  new  genus.** 

I  can  only  add  to  this,  that  in  my  specimen  the  legs  were  reddish,  as 
a  the  lut  species,  and  that  the  wing  is  6  i^ths  long.  Irides  also  were 
*tddbh brown.  I  may  mention  that  1  had  in  my  manuscript  notes  named 
^bud**iier«reN(e#'*or<i{icrtirtcaii(ftt«,' aname  which  its  extraor- 
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dinary  resemblance  could  hardly  have  (ailed  to  suggest,  and  which : 
was  glad  to  see  that  Mr.  Hodgson  bad  also  adopted.  Does  this  Dnrngi 
Cuckoo  select  the  nest  of  the  Dicrurus  to  deposit  its  eggs  in?  If  so 
the  foster  parents  would  hardly  be  undeceived  even  when  their  progenj 
were  arrived  at  maturity. 

Genus  OXYLOPHUS,  Swains.— CrM/€i{    Cuckoo. 

226. — 0.  edoUus.—Cue.  otlolius^  And, — C,  «/erand  C.terraius,  Gm.^ 
C  melanoleucos^  Gmel.? — Leptosomu$  aftt,  of  Franklin  and  Sykes'  Cata 
logue.s. — Popeya,  H. — Black  and  white-crtited  Cuckoo, 

The  Popeya  is  distributed  over  all  India,  bat  cannot  be  said  to  be^ 
common  bird  any  where.  It  is  of  course  most  numerous  in  the  mo« 
wootied  districts.  I  have  seen  it  in  the  Carnatic,  Malabar  Coaat*  a*^ 
even  on  the  bare  Deccan,  in  low  jungle  or  among  gardens.  It  hu^ 
single  or  in  pairs,  and  feeds  chiefly  on  various  soft  insects,  &c.  ^ 
the  Neilgherries  I  have  seen  it  occasionally  about  the  edges  of' — 
hills,  frequenting  the  thick  bushy  ground  there. 

Length  13  inches;  wing  5};  tail  6i;  tarsus  1  iVtb;  bill  to  fr*^ 
^V^s;  at  gape  1  ^'-^Wi, 

227. — 0.  Coromandus. — Cue,  CoromanduSf  Lath. — Cue  CcIUktu 
Vieill. 

I  possess  but  one  specimen  of  this  bird,  which  I  obtained  alive  at 
Madras,  and  have  never  seen  another  of  the  kind. 

Genus  EUDYNAMYS,  Vigors  and  Honf.-^Thick^bilUd  Cuekooi. 

228. — E.  orienialis, — C  orientalist  Lin. — C  mindanensts  (the  female]^ 
also  according  to  Lesson. — C  icolopaeeus.^C.  crassirottrir. — C.  pum^ 
tatus  and  C.  maculatus  of  authors. — Koweei,  H.  Fern. — JToreyali^ 
t.  €.  spotted  KoweeU—Koweel  of  Europeans  in  India. — Black  Cuckoo^ 

Thip  well  known  bird  is  found  in  all  parts  of  the  peninsula,  when^ 
there  are  a  sufficiency  of  trees.  It  is  common  in  the  Camatic  ini 
groves,  gardens  and  avenues,  and  also  in  the  west  coast,  but  rare  iiMi 
the  bare  table  land.  It  feeds  entirely  on  fruit,  and  is  remarkably  fond! 
of  the  fig  of  the  banian  tree.  It  has  a  most  peculiarly  shrill  and  pien^ 
ing  call  of  two  syllables,  repeated  frequently,  and  every  time  with  ia** 
creased  vigour,  so  that  at  the  finale  it  is  most  piercingly  loud.  The* 
Koweel  (as  is  well  known  in  India)  lays  its  eggs  in  the  nest  of  ikt0 
common  crow  (Corv.  splendens)^  from  which  it  dislodges  the  crow'^. 
eggs.    It  is  said  always  to  choose  this  crow's  nest.    On  one  oecasion  f 
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<^taioed  an  egg  from  the  female  Koweel,  it  was  of  a  dirty  bine  colour, 
narked  with  some  dusky  spots.*    Irides  fine  blood  red. 

Length  of  male  15^;  of  female  16};  wiog  of  latter  7];  Uil  7i; 
^latgapelrV^^* 

Gisos  XANCLOSTOMUS,  Sw.— MxtiAs,  Less.— PacBiricoPHAus, 
Auct 

239. — X.  viridirosirii, — ^New  species  ?  »  Meiioi  irUtis,  Less,  f — Mtlitu 
^rdi^  Less.  ?'^Cit€.  Smmairanus,  Raffles  ^.-^Grun-biUed  Cuckoo. 

I  eaoBOft  find  in  Lessoo  or  Cavier  a  description  of  this  Cvckoo, 
^lungb  that  of  the  Mella$  tristis  and  M,  diardi  of  Lf>sson,  somewhat 
H^lvoAcbes  it.  It  differs,  however,  in  several  particulars  from  cither, 
^iKi  especially  in  sise. 

Duer^ — Above  bUckish  cinereous,  with  a  tinge  if  green ;  wings  and 
^1  glossy  greea  black,  the  latter  tipped  with  while;  beneath  light 
ffreyiMh,  wiib  a  tinge  of  iawn  colour,  and  mixed  wiib  blackish  on  chin 
<uad  throat. 

Iride*  fine  blood  red;  naked  eye-spot  cobalt  blue;  bill  beautiful 
*pple  green ;  legs  and  feet  greenish  black.  Length  about  15  inches;  of 
wliieh  tail  is  10;  wing  5i ;  tarsus  l-i^ths;  bill  to  front  1  inch;  at 

The  OregnrbitUd  Cuckoo  is  found  over  all  the  peninsula,  but  it  is  as 

^^iseonuDon  bird,  except  in  some  few  localities.    I  have  seen  it  in  thick 

^^^nboo  jungles  at  the  bottom  of  the  Coonoor  pass,  in  thick  hedges 

^^^  trees  in  the  Carnatie ;  and  in  bushy  jungle  in  the  Deccan.     It 

^'^nders  about  from  tree  to  tree,  or  works  its  way  through  the  thick 

^tdges,  and  feeds  on  various    large  insects,  such   as  grasshoppers, 

^■^vtides  and    the  like ;  also  on  caterpillars   and   other   insects.     It 

^^ikii  its  way  with  great  adroitness  through  the  thick  prickly  hedges 

^'■^  boshes  it  delights  to  frequent. 

t30.-J|.  Sirktf.—Sudifnaw^i  Hrkoe,  Gray  and  Hardwicke's  Illlus- 
^ioDS  of  Ind.  Zoology.— /?sd-6t7/f<f  CtrcAss. 

1  We  seen  this  bird  in  bushy  ground  on  the  top  of  the  Neilgherries, 
^  in  BO  other  locality  till  I  lately  met  with  it  in  a  hilly  and  low 
fH\y  district,  near  Jaulnah.  It  has  the  same  wandering  habits,  and 
^e  kind  of  food  as  the  last  species. 

Irides  reddish  brown  ;  bill  cherry  red,  yellowish  at  tip;  feet  plum- 
^tOQi.   Length  16  to  17  inebes ;    wing  6^ ;  tail  9}  ;  tarsis  1^;  bill  to 

•  TUo  Uid  k  said  to  bt  txccncnt  eatingi 
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front  1;  at  gape  I^Vtlis ;  fcatliers  of  head  and  neck  with  the  fllu 
the  feathers  black,  glistening  and  bristly. 

Gbkus  CENTROPUS,  IM—Lark-heefed  Cuckoo. 

281.— C  Pyrrhopt$rus,^C.  P/tilippensis,  Cuv.^ Corydoniw  pf^ 
terus,  Vieillot.— Cen.  bubulus,  Horaf.— A/aAao*a,  H.—  Crow  Pkt 
of  Europeans  of  India. 

The  Crow  Pheatanl  is  a  common  and  universally  spread  bin 
quenting  wooded  and  cultivated  grounds,  in  all  parts,  and  foond  i 
the  more  open  spaces  uf  thick  jungles.  It  is  often  seen  in  thick  h< 
also  rn  woody  nullahs,  and  in  low  busby  tracts.  It  feeds  on  the  g 
chiefly,  walking  and  running  with  great  facility,  and  picking  np  vi 
large  insects,  centipedes,  lieards,  and  even  scorpions  and  small  si 
It  may  often  be  seen  walking  along  the  bank  of  a  dry  tank,  a  be 
a  paddy-field,  and  being  a  remarkably  slow  and  stupid  bird,  and  oj 
flight,  it  is  occasionally  run  down,  or  even  caught  by  the  hand,  u 
ficiently  open  ground.    A  good  shikra  will  also  easily  strike  it  c 

The  Mahooka  has  a  deep  sonorous  call,  something  like  'a 
whoot^  whoot,*  which  is  often  heard  in  a  thick  bush  or  hedge,  wbili 
bird  itself  remains  unseen. 

Irides  crimson  red ;  bill  and  legs  hlackish.    Length  19  to  20  ioc 
of  which  the  tail  is  10  to  11 ;  wing  7^ ;  tarsus  2  inches  f  bill  to 
liVths;  at  gape  l-i^thg. 


Tribr  TENUIROSTRES. 


Family  ClNNYRIDiE.— iS'tin  Urds,— honey  eaten. 

Gbkus  CINNYRIS,  Cmv. ^Shukur-hoti^  H.  i.  e.  Sugat^cHr 

232,— C.  Makraitensis.'-Certh,  Mahraitemis,  Shaw.— Ctiwyrw  c 
talis,  Frankl.— C.  eyoncsus,  Vieill.— CerMia  Asiatica,  Lath.— C.  a 
r«rta,  Auct.,  Young  male.— Pur;}/«  honsy  sucker. 

This  appears  to  be  the  most  generally  spread  of  all  the  Ctnayr 
and  IB  the  only  one  I  have  met  with  in  the  bare  Uble  land.  Ii 
Camatie  it  is  less  numerous,  I  think,  than  the  two  next  species. 

*  Cailtd  Humming  Urds  by  Eoropetai  in  Indiiu 
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I  hiTe  lately  (February)  seen  the  nest  of  this  pretty  little  bird  close 
to  t  kouse  in  Jaulaah.  It  was  commenced  on  a  thick  spider's  web, 
l>]r  atttcbing  to  it  various  fragments  of  paper,  cloth,  straw,  grass  and 
other  substances,  till  it  had  secured  a  firm  hold  of  the  twig  to  which 
tlie  web  adhered,  and  the  nest  suspended  on  this  was  then  completed 
I7  adding  other  fragments  of  the  same  materials. 

The  bole  is  at  one  side,  near  the  top,  and  has  a  slight  projecting  roof 
V  awning  over  it.  The  female  laid  2  eggs,  of  a  greenish  gray  tinge, 
spotted  with  dasky.  The  first  nest  it  made  was  accidentally  destroyed 
ifter  two  eggs  had  been  laid,  and  the  couple  immediately  commenced 
kflding  another,  in  a  small  tree  at  the  other  side  of  the  door,  and,  as 
intbe  first  instance,  commenced  their  operations  on  a  fragment  of 
spider's  web.    They  reared  two  young  ones  from  this  nest. 

The  Purple  H^ney-Sueker  has  a  very  feeble,  but  sweet,  chirping  note. 
Uleedf  like  others  of  the  genu.^,  partly  on  the  honey  extracted  from 
flowers,  and  partly  on  minute  insects,  flies,  cicadarise,  &c.  It  occasion- 
ally lur?er8  on  the  wing  before  a  flower,  while  extracting  the  honey, 
but  generally  hops  or  flies  rather  among  the  smaller  twigs.    Occasion- 
ally I  have  seen  it  snap  at  an  insect  in  the  air.    Whilst  feeding  it  fre- 
^ueatly  opens  and  closes   its  wings.    The  C  curr%iearia  is  certainly 
the  young  male  of  this  bird,  the  outline  and  structure  are  the  same,  and 
Ui  Janlnah  it  is  of  frequent  occurrence,  no  other  species  of  Cinnyrie 
bot  the  purpura/ lit  being  found  here :  besides  I  have  specimens  in 
vlitch  the  change  te  the  adult  plumage  is  nearly  completed.    I  shal^ 
adds  rery  brief  description  to  show  its  difierence  from  the  next  species. 
Plnmage  above,  of  a  glossy  steel  blue ;  beneath  glossy  purple ;  quills 
andtail  black;  plume  of  orange  and  yellow  feather  under  the  wing  ; 
^U and  legs  black.    Length  4 (  inches;  wing  2^\ths;  taill^;  tarsus 
i\tbi;  bill  straight  to  front  y^ths. 

IPemale,  above  greenish  brown  grey ;  beneath  pale  yellow  ;  darkest  on 
^throat;  tail  black;   quills  dusky. 

I  hafe  seen  this  bird  on  the  very  top  of  the  Neilgherries,  which  shews 
^^  a  great  degree  of  cold  some  of  this  tropical  genus  will  suffer  with- 
^iaeonfenience. 

^^C.  polite.— Cer/A-po/iVo,  Lath.— Ois.  Dor.  pi.,  11— CerM.  fal- 
^^ftfUth.  ? — Certh.  purpuraia,  Lath.  ? — Giossy  green  Honey'Sueker^ 

I  bare  seen  this  very  handsome  bird  in  the  Camatic  and  west  coast, 
^K^  it  it  tolerably  common,  frequenting  both  gardens  and  jungles, 
'oodaod  habiU  of  the  last 
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Dm^.-- Above,  glosij  green  i  wingft  and  tail  dall  black ;  throtl  a 
breaftt  rich  purple  hae.  A  narrow  bright  maroon  red  eollar  inter? 0 
between  the  rich  purple  of  the  breast  and  the  dull  blackish  browv 
the  belly  and  vent ;  a  tnft  of  orange  and  yellow  feathert  nnder  thn  wi 
aa  in  the  last;  bill  and  legs  black.  Length  5}  inches ;  of  wing  2^t 
tail  l^tbs;  tarsus  f^ths;  bill  straight  to  front  one  ineb.  Femi 
above  light  greenish  brown,  quills  darker;  tail  black;  beneath  f 
yellow  :  only  differs  from  the  female  of  the  last  in  the  darker  tint  of 
plumage  above. 

The  male,  though  sometimes  confounded  with  the  last  species,  dffl 
most  conspicuously  in  the  much  longer  and  more  arched  bill,  and 
green  play  of  colours  in  the  upper  plumage. 

234.— C  Sola^  Vieill.  Ency.  Meth.  and  Lesson.— CsrM.  Ztylcm 
Lath. — C.  lepida,  Sykes'  Cat.?  not  of  other  authors.— ^mfifAyfl  msij 
Hon€y  tucker. 

This  species  appears  to  be  more  abundant  in  the  Camatic  than  in  a 
other  part  of  the  peninsula.     In  that  district  it  is  very  common,  a»i 
be  seen  in  almost  every  garden,   flitting  about  from  flower  to  flower* 
brilliant  hues  every  now  and  then  displayed  to  the  eye  as  it  catches  t1 
reflection  by  the  sun. 

I  presume  that  this  is  the  C.  lepida  of  Sykes'  Catalogue,  as  that  H 
allied  species,  but  the  descriptions  I  have  access  to  of  that  bird 
not  agree  with  this  one,  and  moreover  in  Lesson's  Traits  the  C  /ipt< 
is  also  mentioned  as  well  as  this  species,  and  said  to  ha^'e  been  receivi 
from  Amboyna.  Nevertheless  it  may  also  be  found  in  the  west  of  Indi 
Mr.  Elliot  says  of  this  species  "  builds  a  hanging  nest  with  anentnu> 
near  the  top,  opening  downwards."  I  adil  a  brief  description :  Male,  be 
and  angle  of  the  wings  glossy  green ;  throat,  neck,  romp  and  npp 
tail  coverts  ameythystine ;  back  and  coverts,  with  narrow  pectoral  I 
maroon  red;  beneath  yellow,  wings  brown,  quills  edged  with  ei 
namon ;  tail  black,  bill  and  legs  do.  Female,  olive  green  above,  I 
neath  yellow,  chin  and  throat  white,  wings  and  tail  as  in  male.  Len 
4}  ;  wing  2y*^ths ;  bill  straight  to  point  ^^ths. 

235. — C.  minima,  Bykes,-^  Smallest  IToney  Sucker, 
This  lovely  plumaged  little  species  I  have  only  found  but  rarely 
high  forest  jungle  in  Malabar.  It  is  very  much  allied  to  the  last 
colouring,  but  diff*er8,  besides  its  smaller  size,  in  the  tint  of  the  1 
on  the  back,  which  is  much  richer  in  this  one;  there  is  no  green  on  1 
shoulders,  the  green  of  the  head  also  is  purer ;   and  the  qoillt  art  1 
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ids^d  with  cuiMunos.    Length  3f  ;  wing  1  iV^  >   ^^^   straight  to 
IkiAt  ^ths; 

ft3a--C.  F^trWi;  Sjkes. 

I  bate  not  been  luckf  enough  as  yet  to  fall  in  with  this    splendid 
ifeeiet  of  Cmnyr t>. 

Gnv9  DICTUM,  Cuv. 

337.— Z>.  ooiico/or. — New  species  ? 

defa*.— Above, brownish  olive;  beneath  greenish  white;  wing  and  tail 
brown.  Irides  brourn;  bill  and  legs  brownish  cenereous.  Length  4  iV^hs; 
viog2j*^tbs;  tail  i  tV^^*  ^^i^'^s  §  inch  ;  bill  straight  to  gupe  ^  inch  ; 
to  front  iVtbs.    Sexes  alike. 

This,  if  a  crae  species  of  Die^mm,  differs  from  its  congeners  in  the 
phinaod  sober  colours  of  its  plumage.  (  have  found  it  in  the  forests  of 
Malabsr,  and  also  on  the  summit  of  the  Neilgherries.  It  frequents 
tke  highest  branches  of  lofty  trees,  hopping  actively  about  the  small 
^«igi  sod  flower  branches,  and  feeding  on  various  minute  insects. 

Sub  Family  FBOMEROPIDiE. 


GEinrs  UPUPA,  L.^Hoepoe. 

Vk^U.min^.-^Hoad-hood^  H.,  from  its  call.»^oo;»oe. 

The  Indian  Hoopoe  is  a  tolerably  common  bird  in  every  part  of  the 
peaisinlt  of  India ;  frequenting  woody  places,  groves,  bing^e  trees, 
^ftt,  and  about  old  walls  and  other  buildings ;  and  to  be  seen  in 
*^*oit  every  garden.  It  feeds  entirely  on  the  ground,  walking  along 
^iih  ease,  and  picking  up  various  insects  as  it  moves  along. 

The  Hood-hood  (a  name  which  expresses  its  call  much  better  than 
^bgltsh  term)  breeds,  I  am  informed  by  shikarees,  in  the  hot  wea- 
Pinholes  of  old  walls  and  other  buildings. 

Tbibb  FISSIROSTRES. 

Family  MEROPIDiE, 
Gbbvs  MEROPS,  L.—ffurrial,  H. 

^•— If-  indiemi. — HurHal  and  Pulringa,  R.-^ Common  Indian  Bi 
^  often  called  by  Europeans  Groen  flycaicher. 


23li  Vaiakgui  of  the  Birds  [AfIux. 

This  well  known  and  common  bird  is  spread  in  numbers  over  all 
India.  It  generally  hunts  like  the  true  flyeatehsr  from  a  fixed  station, 
which  is  either  on  the  top  or  upper  branch  of  a  high  tree,  or  on  the 
branch  of  a  shrub  or  hedge,  a  bare  pole,  stalk  of  grain  or  grass,  or 
some  old  building.  Here  it  sits  looking  eagerly  around,  and  on  spying 
an  insect,  which  it  can  do  a  long  way  off,  flies  off  and  captures  it  on 
the  wing,  with  a  distinct  snap  of  its  bill,  and  then  returns  to  its  perch, 
generally  sailing  slowly  with  outspread  wings,  the  copper  burnishing 
of  its  head  and  wings  shining  conspicuously  in  the  sun  beams.  Some- 
times it  hunts  alone,  at  other  times  in  small  parties,  seated  near  each 
other ;  frequently  it  captures  one  or  two  insects  before  it  returns  to  its 
perch ;  and  in  the  morning  and  evening  considerable  numbers  are 
often  seen,  sometimes  in  company  with  swallowtf  hawking  actively 
about,  and  apparently  catching  many  insects.  The  bes-eater  also 
often  changes  its  perch,  taking  up  a  firesh  one  at  some  distance.  It 
has  a  peculiar  loud,  yet  rather  pleasant  whistling  note,  which  it  often 
repeats  in  the  mornings  and  evenings  when  gathered  together.  In 
the  bare  table  land,  the  Hurried  generally  retires  to  some  secluded 
and  jungly  districts  for  the  purpose  of  breeding,  which  it  is  said  to  do 
in  holes  in  ravines.  It  sometimes  picks  an  insect  off  the  ground  or  off 
a  flower  or  branch. 

I  have  often  seen  this  bird  collect  towards  sunset  in  small  parties  on 
a  road,  and  roll  themselves  about  in  the  sand  and  dust,  evidently  with 
great  pleasure. 

Length  to  end  of  lateral  tail  feather  7i ;  of  wing  3  /^ths ;  tail 
2  i^oths ;  two  central  tail  feathers  beyond  2} ;  bill  to  front  I  iVths. 

240. — M.  PhiUppinuSt  Auct.  P.  £.  57. — Blue-taHed  bet-eaUr. 

This  bird,  by  no  means  common  any  where,  is  rarely  met  with  in  the 
Camatic  or  (able  land,  and  only,  I  think,  in  the  cold  weather.     It  pre« 
fers  a  well  wooded  country,  and  I  have   seen  it  in  Goomsoor  in  open 
parts  of  the  jungle,  and  in  the  west  coast  occasionally  in  similar  situa- 
tions.   It  is  almost  always  found  in  small  parties  seated  on  the  tops  of 
high  trees,  frequently  among  wet  paddy-fields,  and  in  general  perhaps, 
making  a  much  longer  circuit  than  the  last  one,  capturing  several  in- 
sects before  returning  to  its  perch.     I  have  on  one  or  two  occasions 
seen  it  perched  on  a  low  palisade   overhanging  some  water,  and  every 
now  and  then  picking  an  insect  off  the  surface  of  the  water.     I  once 
saw  an  immense  flock  of  them  at  Caroor,  in  the  Camatic  (Coimbatoor 
district)  and  in  the  beginning  of  March.    There  were  many  thousands 
of  them  perched  on  the  lofty  trees  liniiig  the  road  there,  which  ocoa* 
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fliofiallj  sallied  forth  for  half  an  hour  or  so,  making  a  great  circuit  be- 
fore retnniiog.  These  birds  were  most  probably  what  had  been  spread 
over  great  part  of  that  country,  now  collected  to  migrate  into  a  more 
wooded  region,  dnring  the  approaching  hot  seitson  when  insect  life  is 
scarce. 

Like  the  last,  this  has  a  loud  and  pleasing  sort  of  whistle,  more  full 
and  mellow  than  that  of  its  more  common  congener. 

Length  to  end  of  lateral  tail  feathers  9|  inches ;  two  central  feathers 
beyond  2  inches;  of  wing  5^;  tail  3j  ;  bill  to  front  U. 

241.-Af.  quhuieoltTf    Vieillot,   Encyl.  Method,  p.  393.— CAw^wm/- 
^•aiid  hiftalMr, 

1  have  only  seen  this  bird  on  two  occasions,  once  at  the  foot  of  the 
Cooooor  pass  in  dense  jungle,  and  again  in  an  open  forest  on  the  Mala- 
^*r  Coast.  It  pursued  insects  from  a  fixed  perch,  returning  after  haT- 
">g  captured  one — was  generally  seated  on  a  low  bough,  solitary,  or  two 
*■  three  together.  Irides  fine  red. 
^eogth  9  inches  ;  wing  4  ^^ths ;  tail  3| ;  bill  to  front  1  -j^^ths. 

^ere  is  no  elongation  of  the  central  tail  feathers. 

^2.— Af .  .♦   cyano'gularis, — ^New     species  ?,^Nyctiornu  f. — Bluo- 
^oa/irf  bie-oaior. 

-^ttcr.— A  broad  blue  stripe  extends   from  the  base  of  the  lower 
"^^tkdible  down  the  throat  and  breast;  upper  part  of  the  body,  the 
B&a4  and  tail,  green,  with  a  bluish  tinge ;  belly  of  a  buflf  colour,  with 
^^•hes  of  green ;  eye,  bright  scarlet;  bill  and  feet  brownish  black, 
^ogth  14  inches;  wing  5}  ;  tail  6 ;  tarsus  |  inch  ;  bill  1}. 
1^  have  two  or  three  times  observed  this  fine  species  of  bee-eater  at 
^^c  foot  of  the  Coonoor  pass  of  the  Neilgherries,  in  dense   and  lofty 
jangle.    One  time  it  was  alone,  the  other  times  I  observed  it  in  pairs, 
V«:rchiDg  on  the  tops  of  the  highest  trees,  and  flying  before  you  from 
^f««  to  tree.     I  was  not  fortunate  enough  to  obtain  a  specimen,  owing 
^  their  extreme  wariness,  but  was  kindly  allowed  to  inspect  and  exa* 
^^ae  a  specimen  procured  by  M.  Delessert.     I  suspect  from  the  short- 
^Ht  of  its  wing  that  it  is  a  Nyctiomie  of  Swainson. 

Gbnus  CORACIAS,  L.—RoUer. 

^.••C.  Indica^  L.— C.  Bengatemis,  Steph.— Cor.  noevia,  Vieill.  and 
^^  Edwards  pl«  dl2Q.^-SubnUt  and  NeeUcond^  H.,  both  words  having 
''fcrcnce  Co  iU  colonrs.^rdi,  Mahr.  from  its  call.— /ftrfiaw  RoUer, 
K^^ll  J  called  Jay  by  Europeans. 


SUP  Caialogw  tif  M#  mrin  [Aru 

The  Indian  RolUr  is  of  universal  distribation  throughout  the  country 
as  well  in  juDglns  as  in  the  open  country,  there  being  few  grovee  o 
trees  near  a  village  that  do  not  harbour  some.  It  generally  takes  it< 
perch  on  the  top  or  outermost  branch  of  some  lofty  tree,  and  on  spy- 
ing an  insect  on  the  ground,  which  it  can  do  at  a  very  great  distancei 
40  or  60  yards  and  more,  it  flies  direct  to  the  spot,  and  generally  seizei 
it  on  the  ground,  and  then  returns  to  the  same  tree  and  perch.  A 
fiivourite  perch  of  the  Roller  is  a  bowrie  pole,  or  some  bare  leafless  tree, 
by  which  it  can  command  a  larger  range  of  view.  It  occasionally  seats 
itself  on  a  low  bush,  or  even  on  the  ground.  I  have  on  several  occa- 
sions seen  one  pursue  an  insect  in  the  air  for  some  distance.  It  flies  in 
general  with  a  »low  but  continued  flapping  of  its  wings,  bnt  it  has  the 
habit  of  occasionally  making  sudden  darts  iu  the  air  in  all  directions. 
It  has  a  harsh  grating  cry  which  it  often  utters  on  being  disturbed.  lis 
food  is  chiefly  large  insects,  such  as  grasshoppers  and  their  larv9, 
caterpillars,  mole-crickets,  and  even  raice^  which  according  to  the 
shikarees  are  a  certain  bait  for  the  Subtuk,  1  have  frequently  seen  it 
caught  by  baiting  with  mule-crickets  (GryUotalpm)  placed  at  a  great 
distance  from  its  perch. 

Irides  dark  red  brown ;  bill  brown;  legs  orange.  Length  13}  ;  wing 
7i  i  tail  5  i  tarsus  1 ;  bill  at  gape  1  ^^ths. 

Towards  the  north  of  the  Deccan  at  Jaulnah,  shikarees  inform  me 
that  another  kind  of  Suktuk^  which  they  call  the  *  Pindar9ea  ^teUnmd/ 
makes  its  appearance  for  a  short  time  during  the  oommeaocmsat  of  tkm 
sold  weather.    Is  this  the  Sur§Umiuu  OnwiaUs  9 


Pamilt  HALCYONIDJE.— Jnii^.^%er«* 


Genus  HALCYON.- 

Sos-Obnus  halcyon.— Sw. 

344.— /T.  Smyrntmit.^Ale.    SmyrMntU,  KwcU^Kilkila,  H.— IFii^ 
hrtasitd  King 'fisher. 

This  is  the  most  common  and  generally  spread  of  the  Indian  King" 
JUhers,  frequenting  not  only  the  banks  of  rivers  and  brooks,  Unks, 
wells,  and  wet  paddy-fields,  but  also  dry  cultivated  ground,  groves,  old 
walla,  and  many  other  similar  situations.  It  preys  upon  small  |sli^ 
frogs,  tadpoles  and  various  water  insects— also  on  small  Hiani%  gass- 
hoppers  and  various  other  large  insects. 


^a»2  ^^  FmAunda  of  Inditu  SH 

It  liis  a  Tery  load  harsh  rattling  scream,  generally  uttered  during 
fdg^t*  It  said  to  breed  like  the  other  King-JUhen  in  holes  on  the  banks 
d  TiTen.    It  is  readily  taken  with  a  bait  of  a  mole-cricket.  Irides  light 
btoiros  bill  and  legs  red. 
Length  11^  inches;  wing  4V^hss  Uil  3^;  bill  to  front  2^^th8;  at 
gipea^tbs. 

245.— i7.  eftnni^^Ale.  eapmuu,  Auot — Malah-Pajftnah,  Mai.  i.  e. 
JukfU  King'Jisher, — Largt  JungU  King-fishtr. 

This  large  King^fi^htr  is  found  wherever  there  is  lofty  jungle.  I 
bsfe  seen  it  in  Goomsoor,  Malabar,  and  Travancore ;  also  once  lately 
in  swell  wooded  brook  in  the  northern  part  of  the  table  land.  It  fre* 
qneoti  brooks,  rivers,  and  tanks,  and,  in  the  instances  1  have  observed, 
alvayi  feeds  on  fish.  Irides  light  brown ;  bill  deep  lake  red ;  feet 
Hrmilion  red. 

Length  14  to  16  inches;  wing  5^th8;  tail  4;  bill  to  front  3  inches 

^^A'l  At  gape  3  iV^hs  to  4  inches. 

Sub-Gbkus  CETX. 

'S46.-.C.sifero«onia,  Bnrton,  Proc.  Zool.  Soc.  1837?.— C  purpureusp 
I'^^-C.  tridactykt^  Sykes'  Catalogue.— rAref-/o«(/  King-Jlther. 

Not htfing  obtained  this  little  JTtfi^^tfW,  I  have  given  the  above 
*>Btt  u  synonymes  with  doubt.  1  have  once  or  twice  only  observed 
^nrehird  frequenting  a  tank  in  the  northern  part  of  the  Deccan* 

GsNus  ALCEDO. 

Sub-Gbnus  ALCEDO. 

3ff.-if.  Bengaleniis,  Gmel.,  Edw.  pi.  11.— CAo/fl  Milkila,  H. 

Tkii  species,  so  neariy  allied  to  the  European  one,  i»  common  over 
•JJ  tbe  peninsula,  frequenting  chiefly  brooks  and  rivers,  and  feeding  on 
*>^1  fiih,  and  various  aquatic  insects.  I  possess  a  variety  in  which 
^is  s  good  deal  of  white  on  the  head,  back  of  neck  and  back.  In 
^  one  too  the  bill  is  entirely  black.  I  may  also  remark  that  in  some 
^  diade  of  the  plumage  is  bluish  green,  in  others  of  a  pure  blue. 
Ulei  dark  brown;  bill  black  above;  lower   mandiWe  orange;  feet 


lagtli  7  iacbeti  UU  to  front  1  ^V^hs. 


SuB-GrEHUS  ISPIDA,  Sw. 

248.—/.  rudt9.^AL  rudii,  AucL^Koreyala  Kitkila,  H.— B/«c*  and 
white  King'fisher, 

Common  over  all  India,  frequenting  brooks,  rivers  and  tanks.  Unlike 
the  other  King-Jiihers  which  watch  for  their  prey  from  a  fixed  station, 
and  then  dart  down  obliquely  on  it,  the  spotUd  King-JUher  searches  for 
its  prey  on  the  wing,  hovering  over  a  piece  of  water  like  some  of  the 
Term,  and  then  darting  down  perpendicularly  on  it.  Irides  haxel 
brown ;  bill  and  legs  black. 

Length  U  to  Hi  inches;  wing  SJ ;  tall  2J  ;  bill  to  front  2 1^1*^;  at 
gape  2  tV^^'- 

Family  TROGONIDiE. 

G£KU8  TR060N,  L. 
SuB-Gfiivus  HARPACTES,  Sw. 

249. — ff.  Malabariciis,  Gould*s  Monograph  ?—  Trog,faseiaiug,  Lath. 
•-7Vo.  Kasumkat  Raffles. — TV.  Condea,  Temm.  P.  C. — Koof^ee  Ckoont^ 
H.  of  some  shikarees.^  JiCunm,  Mahr. — Kakemehukki,  Can. 

This  very  richly  plumaged  Trogon  is  of  rare  occurrence  in  Southern 
India,  and  I  have  only  found  it  in  the  densest  portions  of  lofty  jungle 
in  Malabar  and  the  Wynaad.    It  is,    however,  enumorated    in  Mr. 
Elliot's  Catalogue.  It  is  generally  seen  seated  motionless  on  the  branch 
of  a  tree,  occasionally  flying  off  to  capture  an  insect,  and  sometimetf 
though  rarely,  returning  to  the  same  perch,  generally  taking  up  a  new 
position,  and  wandering  much  about  from  tree  to  tree.  I  almost  always 
observed  it  solitary ~ occasionally  in  pairs,  and  on  one  occasion  four  or 
£ye  were  seen  together.    In  the  stomach  I  have  always  found  lirag* 
ments  of  large  coleopterous  insects.    The  Bindoostanee  name  Koofkeg 
Chooreef  is  given  (says  Mr.  Elliot)  **  from  its  sitting  with  its  head  sunk 
in  the  shoulders,  as  if  it  had  no  neck,  or  as  if  dressed  in  a  faqueer's 
*  koqfnee.*  **    Irides  deep  brown ;  bill  and  naked  skin  of  fine  deep  cobalt 
blue;  legs  light  blue. 

Length  12  inches ;  of  which  the  tail  is  above  6;  bill  straight  to  gape 
1  inch. 

The  female  differs  from  the  male  in  wanting  the  black  head  and  neeky 
vrhich  are  of  a  light  greenish  brown.    The  belly  is  ochremia  uiatMyi  of 
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ltd,  and  the  wingeoTerti  tre  light  ochreoui  brown,  finely  streaked  witli 
black,  ijisteftd  of  black  and  white. 


Family  CAFmyiVLGWM.—Nlghi-Jars. 

Graus  CAPRIMULGUS,  L. 

SuB-GsNui    CAPRIMULGUS,  Sw. 

Ckip/mk^  H.  vulgo  Duhch^oree  or  Dubhuk — also  Undhe»choori9f 
Barnes  given  from  its  habit  of  squatting. 

The  ipecien  of  this  genus  so  much  resemble  one  another  that  it  is 
tlmost  impossible  to  make  them  out  from  description  alone,  and  I  feel 
DQcertain  whether  I  am  referring  my  specimens  to  their  proper  places. 
Four  gpetnes  have  been  described  as  inhabitants  of  the  continent  of 
India.  I  also  possess  what  1  consider  four  distinct  species,  and  shall 
^  the  proper  place  describe  the  most  essential  points  of  difference  be- 
Iveen  these  four  Indian  Night^hmwkt^  without  reference  to  any  others 
^f  the  ^nu8. 

ttO^C.  mmUieolus,  Frankl.  Cat 

llieonly  specimen  of  this  species  which  I  procured  was  immediately 

^iow  the  A jnnteh  ghaut,  in  the  low  land  of  Candeish,  so  that  the  name 

<tf  *  mtmiieoiu^  appears  inappropriate  to  its  habits   in  this  part  of  the 

c^xmtrjr,  whatever  they  may  be  in  Bengal.  It  differs  remarkably  from  the 

0^  Indian  Caprimufgi  by  the  two  external  feathers  of  the  tail  being 

CBtirriyirhite,  tipped  with  mottled  browo.    The  white  marks    in  the 

^  citereal  qnill  feathers  also  are  much  larger  than  in  any  of  the 
stlieiB. 

I^gth  of  my  specimen  10  inches ;  of  wing  which  reaches  to  the  end 
•^IheUilS;    Uil  4| ;  Ursus -jJ^ths. 

^l.— C.  Ittdiems,  Lath.  P — New  species  ? — NeUgherry  night-jar. 

Iluve  tempomrily  placed  this  bird  under  the  old  name  of  C  Indieui 
^Latham,  chiefly  from  the  fact  of  its  being  feathered  to  the  toes  ^s  the 
C./»tftnfxis  re|»resented  in  the  figure  in  Gray  and  HHtdwicke's  Illus- 
tniions  of  Indian  Zoology.  It  differs,  however,  from  the  description 
•H  tgure  of  that  bird  in  having;  muih  less  rufous  tint,  and  being  of  a 
Met  ihiide  Altogether,  both  above  and  beneath.    This  may  depend 
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lioweTer,  partly  on  age.  I  shall  here  give  a  hrief  description — plamage 
generally  of  alight  cinereous,  very  much  mottled  with  black  and  dusky, 
and  in  parts  tinged  with  light  fkmn  and  cream  colour ;  ears  black, 
edged  with  light  rufous;  line  below  the  ears  extending  along  the 
gape,  and  throat  spot,  white.  White  marks  on  the  four  quills  small.  All 
the  tail  feathers,  except  the  two  centre  ones,  tipped  with  white,  with  a 
dusky  margin.    Wing  not  reaching  to  the  end  of  tail  which  is  long. 

Length  11^  inches ;  wing  7i  i  tail  5y\ths;  tarsus,  feathered  to  the 
toes,  not  quite  -i^ths. 

Beeides  the  differences  above  mentioned,  the  inner  surfiiee  of  the 
quills  are  represented  in  Hardwicke's  drawing  as  being  spotted  on  both 
sides  with  rufous  white.  In  my  specimen  the  external  quill  alone  is 
spotted  on  the  outer  web  only,  and  with  very  minute  whitish  marks. 

I  have  only  seen  this  nightjar  on  the  summit  of  the  Neilgherries, 
frequenting  the  stony  hills,  and  during  the  day  taking  refuge  in  the 
woods. 

952.— C.  Asiaticus,  Lath.  ?'^Smail  night'-jar. 

The  species  which  I  shall  for  the  present  consider  as  the  C.  Anaiitut 
of  Latham,  is  the  smallest  and  most  generally  spread  of  all  the  Indian 
night'jan.  I  have  found  it  in  the  Camatic,  west  coast  and  Northern 
Circars,  but  not  yet  seen  it  on  the  table  land,  where,  however,  it  was 
obtained  by  Col.  Sykes.  My  specimens  differ  from  the  figure  in  Hard* 
wicke's  Illustrations,  in  wanting  .the  black  ear  and  sides  of  throat,  but 
appears  to  resemble  it  much  in  other  respects. 

Length  8};  of  wing  5i ;  tail  4^;  tarsus  yV^hs. 

253.— C.  Mahrattensis,  Sykes?— New  Species?— C.  AsuHieui.'^wwr.  f 
This  night-jar,  which  for  the  present  I  place  under  CoL  Sykes'  new 
species  with  doubt,  very  much  resembles  the  last  in  the  general  distil* 
bution  of  the  colours,  but  it  is  of  a  lighter  tint  throughout,  and  tha 
rufous  ofthe  last  is  replaced  in  parts  by  a  lighter  or  cream  colottred 
hue.    It  much  resembles  the  drawing  of  C  Asiatieut  in  Gray  and 
Hardwicke,  with  which  I  suspect  it  is  identical.    It  differs  from  CoL 
Sykes'  description  of  his  Mahrattensig ,  in  having  a  sub-rufous  or  fawn 
coloured  collar  on  the  nape  ofthe  neck,  and  in  the  sise  and  length  of 
the  tail,  as  given  by  SykcH,  whose  species,  if  these  are  permanent  di^  ' 
ferenccs,  is  probably  a  different,  though  nearly  allied  bird,  as  it  is  stated 
by  Sykes  to  have  the  two  external  tail  feathers,  only,  tipped  with  whiter 
like  these  two  last  ones,  which  after  all  I  suspect  may  be  perhaps  bat 
mere  varietieSf  this  one  differing  chiefly  in  siset  and  the  Ughmess  of 
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in  phmiife*    Ib  tbb  ease,  howeTer,  there  will  etill  remain  a  fourth 
ipeeiet,  vis.  Col.  Sykes'  '  Mahruilemii.' 

Uf  ipeeimens  were  found  in  the  northern  part  of  table  land  neat 
Javlnah.    Length  rather  more  than  9^;  wing  6;  tail  4^;  Ursut  nearly 

All  the  ipeciet  of  the  mghi  hawk  I  observed  have  the  habit»  when 
NQied  in  the  day  time,  of  flying  a  short  distance,  and  then  alighting 
OBtbe  gronnd  and  sqnatting  close,  not  moving  from  the  spot  where 
tbejhave  first  alighted.  The  note  of  the  common  one  (No.  252),  as 
veQaa  of  the  Neilgherry  species,  both  resemble  the  sound  of  a  stone 
tesddiag  over  ice,  or,  as  is  well  represented  by  Mr.  Elliot,  sound  like 
Uk  word  lyooi*,  t^ook,  ttfook.  Mr.  Elliot  in  his  notes  states  that  he 
01^  found  the  eggs  of  the  common  species  (two  in  number)  placed  on* 
the  ground  without  any  nest.    They  were  pink,  spotted  with  brown. 


Family  HIRUNDINIDiE.~Sira//ou?^. 

Gbhus  CYPSELUS,  L. 
SuB-oBMus  CYPSELUS,  Sw. 

^•*-C.  Alpinui^  Temm.— /T.  MMa^  Anct. — Larg$  mountain  Sici/i, 
As£iraslcan  judge  from  descriptions,  my  bird  is  the  same  as  the 
^ropeao  one.  I  first  observed  it  on  the  road  between  Madara  and 
^'I'lncottah,  when  an  innumerable  flock  passed  over  camp  from  the 
'^  of  eastern  ghauts,  travelling  towards  the  east  coast.  It  was 
^uoit  mid-day  in  the  month  of  August.  They  kept  a  steady  easterly 
"'Rction.  I  afterwards  saw  in  Travancore  single  birds,  flying  about 
Man  immense  height  with  great  rapidity.  I  also  saw  them  on  the 
^of  theNeilgherries,  towards  the  edges  of  the  hills,  and  also  at 
''^tui,  flying  in  small  parties  every  evening,  just  before  sun-set,  to« 
^'^the  east  coast,  apparently  from  the  hills  in  the  neighbourhood, 
lildidnot  see  them  during  the  day  time.  Its  flight  is  amazingly 
Apid.  Length  9  inches ;  wings  beyond  2  inches ;  from  flexure  8}  ; 
^3;  bill  straight  to  gape  1  inch. 

^H^C.  ajfiniSf  Hardwicke,  Gray  and  Hardw.  III.  Ind.  Zool.— 
^Uff4  U^WkiU-rumptd  Swift. 

^  speeies,  though  of  general  distribution  throughout  the  penin* 
^  yet  at  the  aaoie  time  is  so  partially  distributed  as  to  have  caused 
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Col.  Sykes  to  say  in  his  Catalogue  ''  so  rare  in  the  Deccan  that  I  hav« 
only  obtained  2  specimens."  It  is  found  in  all  districts  of  India,  ba 
in  these  i^  often  confined  to  a  small  tract  in  the  neighboarhood  of  8om< 
few  large  pag^odAs,  large  old  choultries,  and  other  similar  buildiagi 
In  the  Carnatic  it  is  common  at  Madras,  at  the  rocky  fort  of  TrichliM 
poly,  and  very  numerous  at  the  large  pagodas  of  Madura,  among  whiel 
their  nests  are  thickly  crowded.  On  the  west  coast  I  saw  it  on  sereni 
occasions,  chiefly  among  rocky  hills,  but  only  observed  it  twice  «i 
thrice  throughout  the  whole  length  of  the  table  land  from  the  Tapoa 
pass  to  Jaulnah,  and  then  but  few  in  number.  At  this  latter  plaecy 
however,  it  is  very  common,  breeding  in  some  old  choultries  and  othei 
buildings.  It  seldom,  I  think,  takes  a  very  long  range  from  its  breed 
ing  places.  It  builds  its  nest  in  company  always,  often  thickly  crowd 
ed  together,  placing  them  in  comers  and  crevices  of  old  buildingSj 
and  forming  them  of  clay,  profusely  mixed  with  straw,  grass,  featben 
and  other  soft  substances,  of  which  they  appear  externally  to  be  en« 
tirely  composed.  During  the  night  they  roost  in  their  nests,  four  oi 
five  often  occupying  the  same  one,  as  I  observed  in  the  celebrated  choal 
try  at  Ajunteh. 

The  eye  of  this  Swip  is  deeply  seated,  the  eyebrow  overarches  it, 
and  a  ridge  continuous  with  the  eyebrow  extends  along  the  gape. 

Length  about  5} ;  wing  beyond  1^;  from  flexure  5;  tail  1  i^ths. 

256. — C.  palmaruMt  Hardw.,  Gray  and  Hardw.  III.  I.  Zool. — jB«ltt< 
Stan  Stti/lf  Lath. 

This  little  species  is  common  in  all  the  districts  of  India,  except  oi 
the  bare  table  land,  where  it  is  rare.  As  its  name  implies,  it  freqaeati 
groves  of  palms,  especially  the  palmyra  ( Bora$9u$  Jlah9Hiformi$}^uk 
does  not  in  general  fly  to  any  diNtance  from  them.  It  is  very  abundan 
in  the  Carnatic.  According  to  Hardwicke  it  builds  its  nest  on  the  lea 
of  the  palm. 

Length  5| ;  tail  2}  ;  wing  4|.  This  bird  is  said  in  some  works  to  bi 
nocturnal.     I  need  hardly  add  that  such  is  not  the  case. 

Genus  MACROPTERYX,  Sw.^SwaUow'tailed  Swift. 

257. — A/,  longippfiftis. — C,  lovgipenms,  Temro.  P.  C.  pl.  88.— £/ip. 
KUcho,   Horsf. — Cnsii'd  tong'irinf;ed  Swift, 

This  very  elegant  Swift  is  only  found  in  the  South  of  India,  in  high 
forest  jungle  in  the  nei^^hbourhood  of  hills.  I  have  seen  it  in  Gooa* 
soor,  at  the  foot  of  the  Neilgherry  hills,  and  in  various  parts  of  the 
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jmigle  of  the  wtatero  coast.  It  frequently  perches  on  bare  and  leafless 
tieei.  While  on  the  wing  it  has  a  somewhat  loud  parrot-like  cry,  very 
different  from  that  of  the  other  species. 

Iridet  deep  brown  I  bill  black;  legs  bluish  black;  soles  of  feet  red* 
Abb  vbite.  Length  about  10  inches;  wings  6 ;  tail  5;  Ij  inch  longer 
thai  the  wings. 

The  femiile  differs  from  the  male  in  having  black  ears  instead  of 
nfrai,  and  in  having  a  white  streak  along  the   gape.     The  elegant 
frontal  crest  of  this  species  is  frequently  raised  when  the  bird  is 
ttltiig. 

Gbnus  HIRUNDO,  L.^Swallow. 

258.— J7.  Jeufant   Sykes.— £if.  Javanica,  Lath.  ? — Common  Swallow. 

This  is  perhaps  the  most  generally  spread,  and  abundant  of  the  Indiun 
Swllovt,  being  found  in  all  parts  of  the  country,  frequenting  both  the 
Deighbourhood  of  water,  and  open  plains  and  ghrdens.  It  appears  to 
differ  bat  very  slightly  from  the  European  swallow.  I  do  not  know  if  it 
breeds  in  this  countr}*,  but  think  not ;  and  it  certainly  disappears  from 
■ooe  places  during  the  hot  season  and  monsoon.  If  it  does  not  breed 
io  tbe  North  of  India,  it  probably  spreads  over  the  north  of  the  Asiatic 
eontioent. 

^ogth  7i ;  wing  4} ;  tail  beyond  1  yV^^^ »  ^^^^  ^^se  4. 

259.—^.  Erythropygia,  Sykes. — Red'tumped  Swallow. 

This  Swallow  in  general,  prefers  the  proximity  of  jungles.  I  saw  it 
w  OociDsoor,  in  the  jungles  round  the  Neilgherries  (and  also  on  the 
'^BBviit  of  the  hills),  in  various  other  parts  of  the  west  coast,  and  in 
toeCarnatic,  at  the  Tapoor  pass.  In  the  northern  part  of  the  table  land, 
°o*ever,  I  have  seen  it  occasionally  in  the  cold  weather  only,  both  in 
^  vieighbonrhood  of  water  and  on  dry  open  plains.  It  often  is  seen 
**  tbe  jungles  it  frequents,  seated  in  great  numbers  on  a  tree.  Mr. 
«liot  says  of  this  species  '*  flies  after  insects,  and  when  its  mouth  is 
fcn  sits  on  a  tree  to  devour  them.*'  This  bird  varies  a  good  deal  in 
*^*  My  specimens  vary  from  6  to  7i  inches  long,  of  one  of  the  latter 
^  wing  is  4^ ;  and  tail  nearly  4. 

^^f^ff./Ui/eraf  Stephens.— Zf.  JUieaudata,  Frankl.  Cat. — LeithrUf 
^^Wift-tmUd  Swallow. 

'^\a%  by  far  the  most  elegant  of  its  genus,  is  only  found  towards  the 
*0K  soathem  portion  of  the  peninsula,  about  water.    In  the  mora 
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northern  parts,  however,  it  is  more  abundant,  and  generally  spread 
frequenting  not  only  the  neighbourhood  of  water,  but  also  fields 
gardens  and  open  plains.  It  is  found  in  small  parties  of  4,  6  or  mose 
It  breeds  in  holes  of  old  walls  and  buildings,  generally  in  the  neigh 
bourhood  of  water,  also  in  wells  and  bowries,  forming  a  small  mn^ 
nest  much  open  at  the  top.  Its  long  tail  feathers  are  only  observabk 
at  a  few  yards  distance,  and  in  consequence  of  this,  nine-tenths  oj 
Europeans  here  are  unaware  of  its  existence.  It  occasionally  perebil 
on  trees. 

Length  to  end  of  true  tail  4^  to  4};  of  wings  (1^  inch  beyond 
fail)  4  -^ths ;  tail  li  ;  long  thread-like  feathers  beyond  tail  5  inches  j 
and  more  even. 

261.— >J7.  eoncolor,  Sykes.— 5ma/^  blaek  Swallow. 

I  have  never  observed  this  plain  coloured  Swallow  in  the  Camatie, 
northern  division,  or  west  coast,  and  only  towards  the  more  northen 
portion  of  the  Deccan.  It  is  by  no  means  numerous  here— is  solitary, 
frequents  tanks  and  rivers,  and  also  gardens,  fields  and  villages.  I( 
breeds  in  the  caves  of  houses,  in  high  walls,  and  other  buildings. 
Length  to  end  of  tail  4  tV^^S  ^^  wings  4 ;  tail  2. 

2C2. — H,  Unieolor. — ^New  species.— J7t^  Swallow. 

Dsicr.— Entirely  of  a  glossy  cinereous,  or  mouse  brown ;  darkest  os 
head,  wings  and  tail,  and  with  a  tinge  of  green,  and  palest  beneath. 

Length  4) ;  of  wing  4^ ;  beyond  the  tail  1  inch ;  tail  2 ;  slightl| 
forked  and  with  the  feathers  very  broad.  The  bill  of  th\»  Swallow  h 
much  smaller  than  that  of  any  of  the  Indian  ones,  and  is  also  muet 
booked.  It  most  closely  resembles  the  Cyp.  palmarum  in  coloor 
Tarsus  ^th ;  feet  very  small. 

I  have  only  found  this  remarkable  species  on  the  Coonoor  pass  of  ths 
NeilghenieB,  and  about  the  edges  of  the  hills.  It  flies  in  large  flodw 
and  with  very  great  speed. 

263.— i7.  Sinomit,  Gray  and  Hard.  III.  I.  Zool.  P.— New  species  f^ 
Rivtr  Martin  of  India. 

I  know  not  if  the  little  Martin  I  possess,  be  referable  to   the 
above  named  or  not,  though  I  think  it  is  probably  distinct.    I  have 
found  it  on  one  or  two  occasions  in  small  parties,  freqoenting  rii 
and  breeding  in  holes  in  the  river  banksi  during  the 'month  of  0 
cember.     I  add  a  brief  descriptiont 
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Above  of  a  light  brown  colour,  lightest  on  the  rump ;  mngs  and  tail 
dark  brown  i  chin,  throat  and  breast,  pale  brown ;  belly,  vent  and  under 
tail  coverts,  white. 

Length  4^  inches;    wing  3i ;    taill/^ths;    wings  reach  ^  an  inch 

beyond  tail,  which  is  very  slightly  forked  ;    tarsus    -^jfi\xs  ;  bill  to  front 
Ath«. 

264.— £f.  riparia ,  L  ?. — New  species  ? 

ThisSioatfotr  I  venture  to  place  (though  with  hesitation)   under   the 
European  species,  as  I  sec  it  is  enumerated   in  Franklin's  Catalogue. 
It  differs  from  the  last  named  species,  chiefly  in  its    larger  size,   lighter 
coloured  wings  and  tail,  whitish  throat,    and  in  the  rump  being  of  the 
same  shade  of  colour  as  the  back. 

Length  4J ;  wing  4  ;  tail  2  ;  sligtly  forked  ;  tarsus  hardly  jV^^s  5 
feathered  on  the  back  down  to  the  hind  toe. 

I  have  hitherto  only  seen  this  species  on  one  or  two  occasions  in  the 
neighbourhood  of  Jaulnah.  It  was  on  both  occasions  single,  but  flying 
in  company  with  other  swallows  (//.  Jewan  and  //.  fiUfera)  in  the 
close  neighbourhood  of  water. 


"•••ifccoiinf  of  a  Carboniferous  Stratum    at  Baypoor  near   Calicut^ 
U^lahttr   Coast, — By  Lieut.  T.  J.  Newbold,    2Zd  Light  Infanty, 

Inconsequence  of  having  observed  some  carbonaceous  bits  of  clay 

'"  the  bed  of  the  river  at  Baypoor,  a  sea  port  town  about  6  miles  south 

't)in  Calient  on  the  Malabar  coast,  in  lat.  north  lO''    IT,  and  long,  east 

»«•  53',   I  took  a  canoe  and  proceeded  up  the  river  in  order  to  exam- 

^Ibe  section  of  the  strata,  its  northern  bank  afforded.     It  presented 

*^p  cliffs,  varying  from  20  to  40  feet  in  height,  which,   near  tha 

'^^^Hith  of  the  river  immediately  below  the  traveller's  bungalow,   con- 

*Uted  of  a  gritty  laterite;  that  further  up  the  river  passes  into  a  ho- 

^'ontally  stratified  loose  grit  or   sandstone;  this  often  becomes  com- 

1^  and  variegated  with  red  and  yellow  bands.    Beds  of  an  ochreous 

^^How  earth  tend  to  loosen  its  structure,  near  which  it  assumes  a  fri. 

*^ie,  earthy,  character. 

Not  far  from  the  bungalow,  underlying  these  beds  at  the  foot  of  the 
**ife,  near  the  river  bed,  and  washed  by  the  tide  at  high  water  is  a 
^^^oiorstratum  of  carbonaceous  shale,  passing  into  a  black  clay  from 
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the  saline  moisture  to  \rhic1i  it  is  continually  exposed,  and  imbedding 
carbonized  branches,  leaves  and  trunks  of  trees.    This  bed  varies  from 
a  few  inches  to  five  feet  in  thickness,  dipping  4^  towards  the  north*eaSl, 
and  can  be  traced  about  half  a  mile  in  an  easterly  direction  up  the 
northern  bank  of  the  river.     It  is  intersected  by  deep,  nearly  vertical 
fissures,  which  are  crossed  in  various  directions  by  others  more  super- 
ficial. Its  structure  is  obscurely  laminar,  and  the  more  earthy  portions 
of  it  glitter  with  minute  micaceouj  particles.     Other  portions  seem  to 
consist  wholly  of  carbonized   woody  matter,  and  have  a  tough  elastic 
feel  under  the  hammer.    Its  colour  varies  from  a  greenish  black  to  a 
Jet  black.    In  two  situations  it  imbedded   numerous  small  shells,  some 
of  which  had  been  reduced  to  fragments,  and  differing  from  the  shells 
at  present  found  in  the  river.    The  identification  of  these  shells  would 
probably  affurd  an  insight  into  the  age  of  the  laterite  hitherto  a  deside- 
ratum in  Indian   geology.     Should   we  feel  disposed  to  refer  the  age 
of  this  carbonaceous  deposit  to  that  of  the  coal    measures  of  Europe, 
the  latcrite  here  might  be  classed  with   the  new  red   sandstone.    The 
black  shale  and  clay  is  highly   impregnated  with   sulphate  of  alumina, 
and  is  somewhat  analogous  to  the  aluminiferous  shale  of  the  coal  mea- 
sures;   and,  like  it,  as  before  remarked,  contains  micaceous  spangles 
disseminated.    The   surface  and  sides  of  the .  fissures    are  frequently 
coated  with  a  yellowish  efflorescence  consisting  chiefly  of  sulphur,  iron 
and  alumina:    the  two  former  of  which   appear  to  be  in  proceas  of 
combination  into  the  pyrites,  usually  seen  in  coal,  rather  than  the  result 
of  decomposition  from  pyrites.    The  whole  has  a  distinctly  sulphare* 
ous  odour.    The  carbonized  branches,  leaves  and  trunks  of  trees   lay  in 
ahorizonlal  position  in  the  black  shale;  from  which,  in  consequence  of 
their  weathering  less,  they  often  projected  where   washed  by  the  tide. 
The  external  longitudinal  fibres  and  annular  concentric  delineations  of 
some  exogenous  trunks  were  perfectly  distinct.     Some  fragments  weie 
brown,  heavy,  tough,  and  woody;  others  brittle,  with  a  brilliant  frac« 
ture  resembling  a  jet,  light  and  bituminous;    on  some  the  thin  bark 
was  perfectly   distinct,  and  exhibited  in  a  beautiful   manner  the  differ- 
ent stages  of  the  carbonization  of  wood.    Many   fragments  were  pene- 
trated with  water,  holding  iron  in  solution,  which  had  left  on  the  8u^ 
face  a  glittering  reddish  brown  enduif. 

The  whole  appearance  of  these  strata,  their  situation  and  the  hori- 
zontal position  of  the  trees,  leaves,  and  plants  embedded  in  them,  fully 
bear  out  the  theory  of  the  formation  of  our  coal-fields  and  wealdens  (vig. 
that  ihey  are  the  successive  deposits  of  drifted   trees,  plants,  clay  and 
sand  on  the  bed  of  a  river  or  estuary)  against  the  objections   of  a  late 
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writer,  Mr.  Beaamont,  who  is  of  opinion  that  tbe  coal  vegetations  grow 
and  accomulate  where  they  are  found,  on  the  surfaces  of  small  islands, 
which  have  been  subsequently  submerged  by  the  ocean.  Howevei, 
there  appears  to  me  to  be  no  objection  to  the  existence  of  both  the- 
orifififmade  applicable  to  the  different  conditions  under  which  the 
coal-fieldf  are  found.  The  combination  of  iron,  sulphur,  and  water  in 
the  deposits  at  Baypoor,  has  evidently  afforded  the  principal  chemical 
conditions  for  ligneous  carbonization. 

Tbe  following  are  the  measurements  of  a  section  of  the  cliff  and  car* 
boDiferoos  stratum  of  Baypoor  in  a  descending  order: — 

1st   4  feet  of  sandy  alluvial  soil. 

2nd.    10  feet  of  loose  sandstone  with  beds  of  ochreous  earth. 

3rd.  20  feet  of  gritty  sandstone,  passing  into  gritty  laterite,  and 
variegated  in  its  lower  portions  with  red  and  yellow  bands. 

4tb.  carboniferous  stratum  varying  from  a  few  inches  to  five  feet 
io  thickness. 

5lb.   level  of  the  river. 

Tbe  baste  with  which  I  was  travelling  prevented  my  examining  the 
ipeeimeos  as  minutely  as  I  could  have  wished;  but  the  following 
Rtulti  obtained  by  the  blow-pipe  will  not  be  uninteresting.     The  leaves 
and  Items  of  plants  burnt  slowly,   with  a  faint  flame   of  a  bluish  red 
tint,  finitting  a  smell  like  that  of  coal,  and  leaving  a  reddish  and  whi« 
^l^ttb,  the  white  appearing  near  the   edges.    This  ash  being  submit- 
ted to  the  reducing  flame,  fused  partially  on  its  edges,  exhibiting  points 
^Agreeoish  enamel,  and  others  of  a  dark  slag,  attracted  by  the  mag* 
Bst.   The  black  clay   and  shale,  on  the  oxidizing  flame,  decrepitates, 
bins  grey,  and  emits  an  odour  of  coal  more  or  less  distinct  and  sulphu* 
'COOS  according  to  the  predominance  of  earthy  or  carbonaceous  matter 
^  tbe  specimen  selected  for  examination.    The  change  of  colour  ex- 
^biti  the  delicate  fibres  of  plants  in  its  structure,  that   were   invisible 
P^ous  to  the  application  of  heat.     In  the  reducing  flame  it  fuses  into  a 
1^^  greenish  grey  enamel,  or  dark  slag  attracted  by  the  magnet.    The 
fibtoQi,  heavy,   carbonized  wood  burnt    with    scarcely  any  flame  at 
all  into  a  reddish  cinder,  giving  out  an  odour,  like  that  of  burning 
(Oil.   This  finally   fused,    with  slight    gaseous  extrication,     into   a 
black  slag,  powerfully  attracted  by  the  magnet.     The  yellowish  sul- 
pbnreons  cauliflower-like  efldorescence,  before  mentioned  as  encrusting 
the  larface  of  the  black  shale,  emitted  distinct  fumes  of  sulphur,  and 
■Kited in  the  oxidizing  flame,  giving  out  numerous  gaseous  bubbleSy 
tatoidark  cinnabar-red  globule  ;  which,  on  being  exposed  to  strong 
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heat,  was  converted,  with  considerable  diminution  of  bulk,  into  a  blf 
magnetic  slag.* 

1  observed  traces  of  a  similar  carbonaceous  bed  in  the  banks  of  i 
Tirtalla  river  in  south  Malabar,  between  Paulghaut  and  Calicut;  s 
Colonel  CuUen  informed  me,  that  he  had  discovered,  so  far  back 
1832,  a  carboniferous  seam,  four  or  five  feet  thick  in  its  broadest  pi 
in  a  perpendicular  cliflf  of  laterite  at  VorkuUy,  a  little  south 
Quilon.  The  cliff  he  described  to  me  as  about  eighty  feet  high,  fact 
the  sea,  and  resting  immediately  on  garnetiferoui  gneiss.  The  bla 
aluminous  shale  and  clay  imbedding  the  carbonized  wood  was  satu 
ted  with  the  moisture  which  percolated  through  the  spongy  substai 
of  the  superincumbent  laterite.  The  specimens  given  me  by  Colo 
Callen,  and  for  which  I  feel  much  indebted,  assimilated  in  every  resp 
those  of  Baypoor;  except  that  the  proportion  of  sulphureous  mal 
was  less  in  the  former.  Colonel  Cullen  also  informed  me  that  he  c 
served  some  carbonaceous  looking  strata  near  Cannanore.  It  woo 
seem  therefore  that  their  extent  on  the  Malabar  coast  is  considerabi 
and  it  is  possible  that  they  may  be  a  continuation  of  one  great  depos 
or  basin,  the  southern  edge  of  which  may  be  the  stratum  observed  ne 
Quilon,  which  Colonel  Cullen  states  to  be  inclined  at  a  considerab 
angle  with  the  horizon.  A  few  well  conducted  boring]  experimei 
made  in  favourable  situations  within  this  area,  which  is  almost  entire 
occupied  by  the  laterite,  would  serve  to  elucidate  this  point,  and  pt 
haps  bring  to  light  a  more  perfectly  formed  seam  of  coal.  If  so,  i 
proximity  to  the  coast  and  Bombay,  and  facilities  of  water  carria^ 
would  give  it  great  advantages  over  the  produce  of  the  coal  fields 
the  interior  of  Bengal.f 

Colonel  Cullen  has  accordingly  favoured  us  with  the  following  obai 
vations  on  his  discoveries  on  the  Western  Coast,  referred  to  in  b 
Kewbold*8  paper.— Editor. 

"  I  have  no  notes  taken  at  the  time,  and  I  can  only  therefore  now  st 
generally  from  memory  the  appearances  of  these  deposits. 

"  The  deposit  at  Cannanore  was  examined  very  superficially.  It  cr 
sists  exclusively  of  an  aluminous  clay  or  shale  of  a  dark  carbonac^ 

*  The  carbonized  wood  with  a  shiaing  ff  acture  like  jet,  burnt  into  a  light  cinder  " 
•onsidcrable  flame. 

t  I  have  forwarded  specimens  of  the  Baypoor  stratum  for  the  museum  of  the  Soci 
by  sea  from  CannaAOre. 
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colour,  and  was  discovered  accidentally,  at  the  base  of  the  laterite  clifiV 
on  the  sea-shore  at  Cannanore,  in  February  1830.  The  cliffs  are  about 
fif^y  or  sixty  feet  high.  Iheir  upper  portion  consists  of  the  usual 
indurated  dark  red  ferruginous  clay  ;  but,  »s  the  depth  from  the  surface 
iocreaseSi  the  colours  become  greatly  brighter  and  more  variegated,  and 
tbe  clay  soft  and  sectile  and  full  of  moisture ;  water  in  several  places 
penetrating  through*  the  clifT.  The  aluminous  or  carbonaceous  stratum 
>s  near  the  base  of  the  cliff,  and  from  the  moisture  it  has  a  perfectly 
l^lack  appearance.  I  do  not  recollect  any  appearances  of  fossil  vege- 
table matter — nor  was  I  then  aware  of  the  Quilon  deposits — andj  being 
Unwell,  did  not  repeat  my  visit. 

**  The  carboniferous  deposit  in  Travancore,  was  pointed  out  to  me  in 
18^2,  when  on  a  visit.     It  is  near  the  village  of  Vorkully,  about  fifteen 
miles  S.  of  Quilon,  and  in  the  cliffs  immediately  on  the  sea-shore.  The 
cliffs  are  here  about  eighty  feet  high,  quite  perpendicular,  the  upper 
portion  consisting  as  usual  of  the  indurated  dark  red  laterite;  gradually 
changing,  as  the  depth  from  the  surface  increases,  into  bright  and  varie- 
gated colours,  as  at  Cannanore.     The    carboniferous   bed   here  is  very 
conspicuous.     It  lies  in  an  inclined  position  ;  the  upper  part  of  the  bed 
about  sixty  feet  from  the  top  of  the  cliff,  and  the  lower  portion   within 
^▼e  or  six  feet  of  its  base,  and  easily  accessible  therefore.    It  was  full 
<>f  moisture,  and  water  streamed  from  it.    Above  and  below  the  bed,  to 
^c  very  base  of  the  cliff,  is  composed  exclusively  of  these  variegated 
'^terite  clays.    I  do  not  think  that  the  carboniferous  stratum  passed  be- 
'ow  the  surface  of  the  beach;  if  I  recollect  correctly,  it  terminated 
abruptly  within  five  or  six  feet.     It  was  quite  insulated,  and  of  a  lenti- 
c^ular  form,  five  or  six  feet  thick  at  the  most.    The  specimens  of  fossil- 
ized wood,  both  monocotyledonous  and  dicotyledonous,  and  the  shale  or 
^^  ays  of  this  stratum,  have  already  been  forwarded  to  the  Society.     I 
'^''^y  add  that  the  laterite  in  which  these  carboniferous  beds  have  been 
discovered,  appears  to  repose,  as  throughout  Malabar,  immediately  on 
S^eiss,  masses  of  which  appear  in  the  sea,  close  to  the  cliflfat  Vorkully, 
^<^d  are  to  be  found  also  in  abundance  within  a  few  miles  S.  of  the 
^epoiit  at  Cannanore."— W.  C. 
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IJL—Note  on  the  Geological  position  of  the  Lalerite  in  the  vicinity  of 
Beder » — By  Lieut,  T.  J.  Newbold,  23 J  Light  Infantry. 

In  presenting  to  the  Society  an  additional  number  of  geological  spe- 
cimens from  the  Nizam's  dominions,  the  Southern  Mahratta  Country, 
and  the  western  ghauts,  I  have  deemed  it  necessary  to  offer  a  few  ex- 
planatory remarks  on  the  geological  situs  of  those  collected  in  the 
vicinity  of  Beder.  It  was  partly  with  the  view  of  ascertaining  the 
relative  position  of  the  latcrite  with  regard  to  other  rocks,  that  I  was 
led  to  visit  this  ancient  Mahomedan  capital. 

From  the  village  of  Cummuropilly,  twenty-six  miles  £.  S.  R  from 
Beder,  on  the  Hyderabad  road,  by  Beder,  to  the  western  confines  of  the 
Nizam's  dominions,  the  only  rocks  observed  are  the  overlying  trap, 
associated  with  amygdaloid,  wack6,  laterite,  and  a  conglomerate  formed 
from  the  debris  of  the  laterite,  with  the  exception  of  a  narrow  zone  of 
grey  limestone  on  the  banks  of  the  Bhima.  The  laterite  is  first  seen 
resting  as  a  bed,  about  100  feet  thick,  on  a  trap  hill,  shaped  like  a  trun- 
cated cone,  near  Sungum,  about  sixteen  miles  £.  S.  E.  from  Beder. 
Thence  it  continues  capping  the  trap  elevations  with  little  interruption, 
forming  the  surface  rock  of  the  extensive  table  land  on  which  the  for- 
tress and  city  of  Beder  stand.  Here  it  rises  in  cliffs  from  60  to  200 
feet  high,  the  trap  appearing  at  their  base,  and  continues  capping  most 
of  the  higher  summits  by  Csilliany  to  Gulberga;  while  the  trap  is  seen 
forming  the  base  of  the  plain  and  lower  hills,  to  the  bed  of  the  Bhima. 
From  this,  across  the  frontier,  the  laterite  and  its  conglomerate  are  occa- 
sionally observed  in  the  Southern  Mahratta  Country,  at  Ingleswara,  and 
in  the  vicinity  of  Bagwari  and  Belgaum,  always  overly  ing  the  trap  on 
its  associated  wack^  or  amygdaloid. 

The  localities  around  Beder,  where  the  best  sections  are  afforded,  ex- 
hibiting the  superposition  of  the  latcrite  on  the  trap,  are  some  of  its 
deeply  sunk  wells,  and  the  base  of  the  cliffs  to  the  east,  west  and  north. 
The  rocks  near  their  junction,  are  more  or  less  blended  together,  which 
renders  it  difficult  to  draw  a  line  of  demarcation  between  the  two. 
The  trap  is  generally  in  a  soft  friable  state,  and  the  laterite  abounding 
in  lithomargic  earth, — conditions,  the  expUnation  of  which  will  be  at- 
tempted elsewhere.  The  former  rock,  however,  is  little  altered  in  one 
situation  where  it  comes  in  contact  with  the  laterite,  viz.  in  the  section 
afforded  by  the  well,  called  the  Begum's  bourie,  which  lies  a  little  to 
the  S.  £.  of  the  mausoleum  of  the  Mussulman  Pir-zadeh,  Shimilla 
Hussaini. 
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At  the  base  of  the  cliffs  west  of  Beder,  veins  of  manganese,  blended 
with  iron  ore,  intersect  the  lalerile  near  its  contact  wilh  the  trap,which 
appear  to  have  penetrated  from  below.  I  am  not  aware  whether  the 
occurrence  of  similar  veins  in  laterite  has  been  previously  noticed  by 
geological  observers.  They  were  seen  subsequently  in  the  laterite  of 
Ingleswara,  and  also  in  the  sandstone  near  its  contact  with  the  trap, 
between  Kulladghi  and  the  falls  6f  Gokauk.  1 1  is  not  improbable  that 
the  purple  colour  of  the  lithomarge,  and  that  of  the  veins  of  amethystine 
quartz  in  the  vicinity  of  Hyderabad,  near  which  I  detected  manganese, 
may  be  owing  to  the  presence  of  this  mineral. 

The  soil  on  the  surface  of  the  elevated  table  land  of  Beder,  is  the 
result  of  the  decay  of  the  subjacent  laterite,  intersected  by  belts  of 
black  cotton  soil.  Voysey  noted  four  well  defined  zones  of  this  soil, 
running  north  and  south,  and  lying  between  **  ridges  of  iron  clay,*'  on 
the  road  from  Beder  to  Shelapilly. 

The  laterite,  as  on  the  Malabar  coast,  is  quarried  at  Beder,  Calliany, 
and  Belgaum,  and  extensively  used  for  building.  At  Calliany  shops 
and  houses,  now  deserted,  have  been  excavated  in  the  solid  rock;  it  is 
also  employed,  when  ground  into  a  clay  with  water,  as  a  water-proof 
cement  for  the  flat  roofs  of  the  houses  in  the  last  named  town.  The 
amygdaloid  associated  with  the  trap  and  laterite  imbeds  most  of  the 
minerals  noticed  in  the  great  overlying  trap  formation  of  the  Deccan, 
viz.  calcedony,  cornelian,  semi  and  common  opal,  cacholoug,  calcspar, 
agate,  jasper,  heliotrope,  a  variety  of  zeolites,  glauconite,  olivine  and 
aagite. 


I'V.^Geological  Desiderata.— By  Lieut.  T.  J.  Newbold,  23^^  Light 

Infanlry, 

1. — Observations  on  the  direction  of  mountainous  elevation  through- 
out India,  with  reference  to  Elie  de  Beaumont's  theory  of  the  deter- 
mination  of  the  epoch  of  their  ioulevement, 

3.^Connected  and  extended  observations  on  the  dip  and  direction  of 
the  stratified  rocks,  from  the  plains  to  the  based  of  uplifted  abnormal 
masses.  These  observations  should  be  continued  on  every  side  of  the 
bases,  and  carried  on  in  connexion  with  similar  observations  on  the  dip 
and  direction  of  the  joints  and  cleavage  of  rocks.  The  petrographical 
character  of  the  rocks  in  all  cases  should  be  carefully  noted.    Little 
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attention  has  liitherto  been  paid  to  these  important  subjects  by  Indian 
geologists. 

3.— Observations  tending  to  elucidate  the  causes  and  conditions  of 
the  modifications  of  structure  and  morphic  changes,  remarkable  in  even 
continuous,  and  apparently  homogeneous  masses  of  both  normal  and 
abnormal  rocks;  and  especially  obvious  near  their  line  of  contact  with 
rocks  of  a  different  mineral  character. 

4. — Similar  observations  on  basaltic  dykes,  and  the  rocks  they  pass 
through ;  noting  the  various  amount  of  disturbance  and  alteration,  with 
reference  to  the  magnitude  of  the  dyke.  It  will  not  escape  the  atten- 
tion of  observers  that  the  basalt  itself  has  been  in  some  measure  reci- 
procally acted  upon  by  the  rocks  it  penetrates.  For  instance, — the 
basalt  passing  through  the  clay-slate  of  the  eastern  ranges  of  the  Ceded 
Districts,  which  is  frequently  converted  into  fiinty  slate  or  beconaes 
crystalline  and  hornblendic,  acquires  a  distinctly  slaty  structure,  and 
so  much  modified  in  mineral  character  as  scarcely  to  be  distinguished 
from  the  altered  clay-slate  in  its  vicinity.  In  thin  veins  and  near  the 
edges  of  large  dykes  the  basalt  becomes  compact ;  but  towards  the  cen 
tre,  where  more  slowly  cooled,  it  is  almost  invariably  of  a  crystalline 
and  sometimes  of  a  porphyritic  structure.  Where  basaltic  dykes  abounc 
a  general  tendency  to  crystalline  and  metallic  development  will  be  re- 
marked ;  as  well,  perhaps,  as  an  increase  in  the  deposition  of  salini 
and  calcareous  matter, — the  sub-carbonate,  muriate,  and  sulphate  o 
soda.  Those  extensive  depositions  of  nodular,  tufaceous,  travertine 
like,  and  friable  carbonate  of  lime, — the  well  known  kunkar  of  India,— 
appear  to  have  their  origin  from  springs  rising  up  from  nearly  vertic^ 
fissures  in  the  subjacent  rocks,  which  are  invariably  more  numerous  it 
the  vicinity  of  great  basaltic  dykes,  and  have  been  caused,  possibly,  bj 
the  same  disruptive  forces  that  opened  a  vent  to  the  basaltic  matte 
with  which  many  of  the  greater  cracks  are  filled.  A  series  of  extensive 
observations  incline  me  to  the  opinion  tl>at  this  basalt,  and  not  granite 
as  generally  thought  by  Indian  geologists,  is  the  lowest  rock  found  ii 
peninsular  India,  and  that  its  development  lins  a  much  greater  influence 
over  the  direction  and  altitude  of  mountain   chains  than    the   usualh 

supposed  granite  ;  which,  though  frequently  observed  with  the  uplifte< 
schists  resting  on  its  shoulders,  will,  where  opportunities  of  examina 
tion  occur,  be  found  to  be  merely  an  intermediate  rock  between  th< 
basalt  and  the  normal  rocks  it  underlies.  It  must  not  be  forgotten  ii 
making  comparative  observations  on  the  direction  of  the  basaltic  dykes 
and  on  that  of  the  mountain  chain  near  which  they  occur,  that  we  an 
roost  frequently  doing  so  on  branches  merely  from  the  main  dyke,  whicl 
diverge  from  it  at  various  angles  with  its  course,  while  the  main  dvke 
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is  often  con(*pa1ed  from  view  by  the  masses  of  rock  it  has  uplifted.  It 
18  in  the  deep  transverse  valleys  and  <-Ufts  through  ranges,  and  in  low 
situations  near  their  lerminatron,  in  wells  and  other  artifioiul  or  natural 
seciiotis,  that  we  are  most  likely  to  discover  the  true  direction  of  the 
main  dyke.  To  th«  tauievemeni  of  some  of  these  branches  may  be  at- 
tributed those  low  ranges  of  hills,  called  sptirs,  that  often  diverge  at 
right  angles  from  the  direction  of  the  principal  charn. 

5.— The  calcareous  deposits  1  have  alluded  to  in  No.  4,  may  h% 
divided  into  two  classes — ancient  and  modem.  The  latter,  is  still  sup* 
posed  to  be  in  [irocess  of  formation.  Observations  tending  to  show  the 
various  rates  of  progressive  accumulation  of  the  latter,  and  the  rationa^a 
of  its  deposition  under  various  conditionsy  would  be  instructive. 

6. — Chemical  analysis  of  the  water  in  the  springs  and  rivers  of  India 
during  the  dry  and  rainy  seasons.  From  h  careful  ejutfuination  of  the 
latter  an  approximative  idea  might  be  obtained  of  the  nature  and  quan- 
tity of  calcareous  and  other  matter,  annually  added  from  the  laud  to  the 
waters  and  bed  of  the  ocean. 

7.— There  are  large  plateaus  of  sandstone  on  the  summits  of  some  of 
the  ranges  in  the  Ceded  Districts,  covered  with  ripple  markH,^the 
general  direction  of  which,  and  the  slope  of  the  country,  show  that  the 
current  of  water  that  flowed  over  these  beds  anterior  to  their  consolida* 
tion,  roust  have  had  a  south-easterly  direction.  I  cannot  call  to  mind 
that  ripple  marks  have  yet  been  noticed  on  the  sandstone  formations  of 
India :  but  it  is  highly  probable  they  do  exist ;  and  it  would  be  desira* 
ble  to  search  for  them  and  note  their  direction,  bearing  in  mind  that 
the  course  of  the  great  diluvial  stream  that  flowed  over  these  sands 
and  clays,  would  be  at  right  angles  to  the  general  direction  of  the  rip» 
pie  lines. 

8.— From  certain  appearances  near  Nellore,  Madras,  Mavellipuram^ 
and  the  present  mouth  of  the  Cauveiy,  it  is  cerUin  that  the  sea  in 
these  particular  localities  on  the  Coromandel  coast  has  advanced  on 
and  submerged  considerable  tracts  of  land ;  and  two  cities,  according 
to  tradition  (at  Mavellipuram  and  the  ancient  embouchure  of  the  Cau* 
very),  are  now  covered  by  the  waves.  The  sea  appears  to  be  receding^ 
or,  more  correctly  speaking,  the  land  appears  to  be  rising  in  these  par* 
ticular  locahiies.  It  is  probable  that,  as  on  the  Swedish  coast,  certain 
parts  of  the  Coromandel  coast,  instead  of  participating  in  the  progrss* 
•ive  elevation  of  the  land,  suffer  a  lowering  of  level;  while  other  por^ 
tions  remain  stationary.  I  have  observed  similar  indications  of  the 
sea  haviug  covered  various  parts  of  the  Malabar,  or  western  coasti 
to  a  considerable  distance  inland,  in  the  existence  of  a  former  be(f 
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of  the  oc«an  a  few  feet  under  the  present  surface  of  the  ground* 
A8  we  find  it  at  Madras.  The  present  town  of  Bararoor,  north 
of  Mangalore,  and  supposed  by  Rennell  and  Robertson  to  have 
Jbeen  the  Barace  of  ancient  geographers,  and  which  is  now  sitoated 
two  or  three  miles  from  the  mouth  of  the  river,  is  traditionally 
•aid  to  have  been  situated  close  to  the  sea'shore,  and  its  port  frequent- 
ed by  large  ships  from  all  quarters  of  the  globe ;  extensive  tracts  of 
marine  sand  and  pelagic  remains,  a  considerable  distance  inland,  and 
the  discovery  of  the  hull  of  an  antique  vessel  of  considerable  dimen- 
sions, and  of  a  construction  not  known  to  the  natives,  buried  in  the 
€arth,  several  miles  inland  near  Cannanore,  corroborate  this  tradition. 
Some  of  the  Brahmins  do  not  hesitate  to  assert  that  the  whole  of  the 
coast  was  raised  up  from  the  bed  of  the  ocean  fur  their  exclusive  use. 

Nothing  but  small  native  craft  can  now  ascend  the  river  to  Bararoor» 
and  its  trade  in  consequence  has  been  greatly  diminit»hed.  The  an- 
cient town  and  fort  of  Calicut  is  said  to  have  stood  on  a  bank,  now  sub- 
merged by  the  sea,  a  little  to  the  south  of  the  present  site.  It  would 
be  desirable  to  mark  and  register  tlie  rocks  now,  as  those  on  the  shores 
of  the  Baltic  have  been  done,  at  various  places  along  both  coasts,  in 
order  that  the  respective  limits  of  these  supposed  undulatory  movements 
may  be  traced  satis&ctorily  at  some  future  period. 

9. — Observations  on  the  terrestrial  and  marine  deposits  now  accumu- 
lating at  the  estuaries  of  large  rivers  and  backwaters,  particularly  in 
those  of  the  Malabar  coast,  both  as  regards  the  way  in  which  the  ac- 
cumulation takes  plsce,  the  degree  of  mixture  and  relative  proportion 
of  the  marine  and  terrestrial  deposits,  and  the  quantity  annually  deposu 
ted.  Observations  on  the  causes  affecting  alterations  and  shifting  of 
the  mouths  of  rivers  would  also  be  interesting. 

10. — Investigations  into  the  nature  of  the  beautiful  dendritic  appear- 
ances observed  between  the  layers  of  the  laminar  limestones  and  claj- 
alates  of  India,  and  those  in  the  interior  of  moss  stones,  tuocha  atones 
and  agates,  usually  attributed  to  metallic  infiltration.  A  specimen  of 
the  Talicota  limestone  from  the  Rastiu's  territory  exhibited  appear* 
ances  so  strongly  characteristic  of  the  vegetable  kingdom,  as  to  induce 
me  to  send  it  to  Dr.  Wight,  who  kindly  examined  it,  and  stated  hia 
opinion  of  its  being  a  species  of  fucus. 

11. — Accounts  of  the  geology  of  India,  south  of  Madras  to  Cape 
Comorin. 

12.— Boring  experiments  through  the  limestone  and  sandstone  for- 
mations of  Cuddapah  and  Kurnool,  and  through  the  carboniferous 
Strata  in  the  laterite  near  Quilon  and  Cannanore,  discovered  in  1832  bjr 
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Colouel  CalleDi  also  through  a  similar  formation  at  Baypoor  near  Ca^ 
licnt,  and  through  the  strata  in  fevourable  situations  between  these  loea* 
lities,  which  should  be  carefully  examined  for  a  continuation  of  the 
carboniferous  bed  or  basin. 

13. — A  description  of  the  geognostic  position  of  the  fossiliferom 
strata  between  Torioor  and  Womaloor,  near  Tattan  aboat  10  miles  south 
of  the  Pachamalley  hills,  with  specimens. 

14. — Do.  of  the  magnesite  formations  of  Tedichicolum,  and  other  I(H 
calities  in  the  valley  of  the  Cauvery. 

15.— Do.  of  the  corundum  mines,  in  the  same  localities,  principally 
at  Veralimodos,  near  Sholasigamany,  Cocarambady,  in  the  Permutty 
taluk;  also  near  Namcul.  Mr.  Fischer  of  Salem,  informed  me  that  he 
discovered  a  fine  ruby  imbedded  in  the  corundum  at  Viralimodos,  which 
waa  valued  al  forty  pagodas.  A  description  of  these  localities  was  ex« 
pected  from  the  able  pen  of  the  late  lamented  Dr.  Benza,  and  it  is  to  be 
hoped  will  be  published  by  his  executors,  if  not  in  print  already. 

16. — On  a  recent  visit  to  the  beryl  mine  of  Pattaley,in  the  Kanghymn 
taluk,  near  Coimbatoor,  I  was  informed  by  the  natives  that  the  beryl  is 
also  dug  at  a  place  called  Yaiiiambady,  at  the  northern  base  of  the  NeiU 
gherries ;  farther  information  on  this  subject  is  desirable,  as  I  cannot 
bear  of  this  gem  existing  any  where  in  Southern  India  except  in  these 
two  localities.  It  may  assist  the  observer  in  his  search,  to  recollect 
that  its  matrix,  both  in  Siberia  and  at  Pattaley  or  Poddioor,  is  the 
cleavelandite, 

17. — A  description  and  specimens  of  a  sulphuriferous  soil,  stated  by 
the  natives  to  occur  in  the  Wodiapolliam  jungle,  south  of  Wolandoorpctt^ 
Southern  Arcof,  covering  an  extent  of  low  swampy  ground.  Mr. 
Fischer,  to  whom  specimens  were  sent,  informed  me  that  the  sulphur  is 
seen  on  the  surface  after  rains  in  a  yellowish  crystalline  form.  He 
also  kindly  furnished  me  with  a  small  quantity  of  the  earth,  which  it 
friable  and  of  a  brown  colour.  The  Wodiapolliam  jungle  he  describes 
to  be  part  of  a  jungly  belt  that  extends,  east  and  west,  across  the 
peninsula. 

18. — The  tracing  of  the  sandstone  and  fossiliferous  beds  of  fon'di- 
cherry,  southward  of  the  Gingec  river.  From  the  circumstance  of  speci- 
mens having  been  brought  me  by  the  natives,  I  think  that  the  former^ 
and  possibly  the  latter  with  which  it  is  associated,  extends  into  the 
Verdachelum  taluk  of  South  Arcot,  in  a  S.  W.  direction. 

19. — A  description  of  the  extent,  accompanied  by  a  suite  of  speci- 
mens, of  a  bed  of  shell  limestone,  which  1  found  between  Hyderabad, 
and  the  city  of  Beder.    This  bed  may  be  a  continuation  of  a  similar 
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one  discovered  by  my  friend  Lieut.  Wyndbann,  at  Koolkunda  and 
Pigaye,  between  MuktuI  and  Gulberga.  I  regret  that  severe  lUneaa 
prevenied  my  ezitmiuiug  iheKe  strata  as  minutely  as  I  wished,  and 
from  procuring  mure  satisfactory  specimens  th.m  those  I  sent  the 
Society,  which  are  utterly  insufficient  for  the  purposes  of  classification. 
In  both  situations  the  shell  limestone  occurred  at  the  southern  edge 
of  the  grent  overlying  trap  formation  of  the  Deccan,  and  considerably 
indurated ;  often  passing  into  chert. 

30.*~An  account  of  the  rocks  and  deposits  in  the  locality  near  Hin-« 
goli,  in  which  the  fossils  lately  discovered  there  occur.  It  is  stated 
to  have  been  found  in  the  common  dark  coloured  soil,  but  most  pro- 
bably has  been  transported  there  from  some  fossiliferous  bed  in  the 

ticinity. 
2 1. ~ Description  of  the  magnesite  bed  in  the  vicinity  of  Hoonsoor, 

in  Mysore. 

22. — Farther  observations  on  the  laterite  overlying  the  basalt,  amyg« 
daloid  and  wack^  of  the  great  trap  formation  of  the  Deccan. 


V.^A  Brief  Sketch  of  the  Life  and  WHHngs  of  Father  C.  J.  Bbscbi  or 
ViBAMAMUNi,  translated  from  the  original  Tamil. — By  A.  Muttusamj 
FiLLBi,  Manager  of  the  College  of  Fort  St.  George  and  M6on»he4 
to  the  Tamil  translator  to  OovemmenL 

PBErACB. 

[The  following  sketch  of  the  life  of  Father  Beschi  hns  been  mads 
from  my  original  Tamil  work,  at  the  de»ire  of  Walter  Elliot,  Esq.  to  whom 
I  am  also  indebted  for  many  useful  suggestions  and  hints  regarding 
the  matter  of  the  work.  I  also  feel  grateful  to  the  very  Rev.  Mr, 
P.  £•  Moriarty  for  his  kindness  in  correcting  a  portion  of  the  transla^ 
tion»  and  likewise  to  the  Rev.  Mr.  W.  Kelly,  for  much  assistance  of  the 
same  description.] 

Tbanslation. 

In  1822,  at  the  instance  of  Mr.  Benjamin  Guy  Babington,  and  undei 
the  direction  of  Mr.  Richard  Clarke,  I  undertook  to  prepare  a  brief 
history  of  Father  Beschi's  life.  Mr.  Clarke  is  eminently  skilled  ii 
both  the  dialects  of  thf>  Tamil  language,  and  was  justly  admired  m 
one  of  the  most  distinguished  ornaments  of  the  Board  of  the  Madni 
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College.  Mr.  Babington  possesses  an  extensive,  and  a  profonnd  know* 
leilge  of  SHHscrit  htiH  Tamil.  Immediately  on  bis  arrival  in  India,  he 
eagerlv  nppIieJ  bimself  to  the  acquiMition  of  these  languages,  and 
made  bimself  familiar  with  their  genius  and  beauties,  by  his  unremit- 
ting; study  uftlie  historical  and  scientific  works,  that  have  been  com* 
posed  in  these  dialects.  After  having  submitted  to  the  College  an 
English  tranHJation  of  the  Shen  Tamil  Grammar,  written  originally 
in  Latin  hy  F  >tlier  Bescbi,  he  returned  to  England  in  possession  of 
mHny  of  the  workH  of  that  iufrenious  and  distinguished  writer.  Some 
of  thehC  he  has  printed  since  his  return  to  Europe,  and  he  has  trans- 
mitted them  to  Madras,  titat  the  memory  of  the  venerable  Father  may 
be  perpetuated  and  honoured  in  bis  adopted  country.  In  executing  the 
task,  which  un<ler  suoh  auspices  I  willingly  accepted,!  availed  my  self  of 
the  manuscript*:,  which  in  1798  had  been  prepared  on  the  same  subject 
by  Viduv^n  Saminada  Pillei,  an  excellent  Tamil  poet,  and  the  author 
of  many  Tamil  works. 

In  addition  to  the  assistance  derived  from  this  source,  I  was  in 
pos^e^siun  of  mtny  interesnng  and  important  facts  regarding  Father 
B'-Hchi,  which  I  gleaned  during  a  tour  through  the  south,  from  tradi* 
tionary  accounts,  hiill  preserved  among  the  people. 

My  journey  to  the  south  was  undertaken  at  the  desire  of  Messrs. 
F.  W.  Elli^,  the  then  senior  member  of  the  College  Board,  and  A.  D. 
CHnipbelU  the  present  senior  member,  for  the  purpose  of  procuring  a 
collection  of  Father  Beschi's  works,  and  I  gladly  embrace  this  opportu- 
nit\  to  express  my  acknowledgement  to  these  gentlemen  for  having 
eonfidrdiome  a  commi^thion  so  honourable,  and  so  congenial  to  my 
feelings.  In  truth,  Mr.  Campbell  and  Mr.  Ellis  are  entitled  to  the 
gratitude  of  all,  h ho  take  an  interest  in  the  preservation  and  spread 
of  the  oriental  languages.  They  are  the  authors  of  many  valuable 
oriental  works.  By  their  example  and  encouragement  they  have 
promoted  the  study  of  the  native  languages,  and  rescued  these  from  the 
neglect  into  whi<h  they  had  fallen  after  the  destruction  of  the  Madura 
college.  No  longer  sustained  by  that  institution,  which  had  flourish- 
ed under  the  patronage  of  the  ancient  Pandyan  kings,  our  vernacular 
languages  crerping,  if  I  may  use  the  expression,  as  the  vine  without 
its  «iupport,  would  have  rapidly  degenerated,  and  sunk  into  a  state  of 
rudeness,  had  not  the  distinguished  individuals  whom  I  have  just 
named,  by  their  unremitting  exertions,  and  the  zealous  co-operation 
of  their  colleagues,  succeeded  in  establishing  the  Madras  College,  and 
thrown  around  it  the  light  of  their  talents. 
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Fathers  Besehi  and  Arnold  were  natives  of  Italy,  and  members  of  the 
illnstricus  Society  of  Jesuits.  They  received  their  education  in  the 
Roman  College,  where  their  learning  and  virtue  attracted  the  admira- 
tion of  the  reigning  Pontiflfy  who  selected  them,  on  account  of  their  emi- 
nent qualifications,  for  the  Eastern  Missions. 

They  arrived  at  Goa  in  the  year  1700.  The  Reverend  Father  Arnold 
proeeeded  to  South  Malabar,  where  he  made  himself  perfect  master 
of  the  Malayalam  and  Ariyam  languages,  in  which  he  composed  many 
admirable  and  valuable  works,  both  in  prose  and  verse,  explanatory  of 
the  doctrines  of  the  Christian  Religion. 

The  Reverend  Father  Besehi  was  appointed  to  the  south  of  the 
peninsula.  On  his  arrival  at  his  mission  he  applied  himself  with  as- 
siduity to  the  study  of  the  Sanscrit,  Telugu  and  Tamil  languages,  of 
which  he  became  thoroughly  master,  particularly  of  the  latter.  As6oon 
as  he  had  acquired  these  languages  he  employed  the  best  part  of  his 
time  in  removing  the  weeds,  which  unfortunately  began  to  cover  the 
fonntain  of  the  Christian  faith ;  and,  in  order  to  preserve  its  holy  purity, 
he  laboured  with  indefatigable  zeal  to  enlarge  and  circulate  numerous 
Tamil  works,  explanatory  of  that  creed,  which  had  been  composed  by 
another  extraordinary  man,  the  Reverend  Father  Roberti  Nobili* 
Mr.  F.  W.  Ellis,  Asiatic  Researches  vol.  14,  page  58,  says : — 
"  I  shall  close  this  note  by  the  translation  of  a  passage  from  a  work 
entitled, "  Tiru'schabeiytn  Charitra  Postagam,**  or  **IIisioria  Ecclesias* 
<tca,"  written  in  Tamul  and  published  by  the  Protestant  Mistionariest 
at  Tranquebar,  in  1799.  This  passage  is  from  the  section  relative  to  the 
transactions  of  the  Missionaries  in  /nJta,  from  the  arrival  of  the  Por- 
tugueee^  at  page  238  of  the  iiork,  and  under  the  year  1607.  The  work 
therein  alluded  to,  as  having  been  written  in  1729,  is  by  the  famous 
Jesuit  Missionary  Constantio  Josepho  Besehi,  known  throughout  the 
South  of  India  for  many  valuable  compositions  in  the  high  dialect  of 
the  Tamul,  under  the  title  of  the  Fira-Mdmuni  or  Dhairya  Ndtha* 
Swdmi.  This  extract  is  from  the  preface  to  the  Fida  Viluccam,  th% 
Elucidation  cf  the  Scriptures,** 

TRANSLATION. 

**  [1607]  At  that  time  Roberti  Nobili,  called  Tatwa-Bodhager, 
clothing  himself  in  the  habit  of  a  Sanyasi,  endeavoured  to  promulgate 
Christianity  in  this  country.  The  secretary  to  the  Congregation  de 
Propaganda  Fidcr,  wrote  in  1676  to  Pope  Innocent,  that  Roberti  Nobili, 
although  he  called  himself  a  Brahman,  was  not  guilty  of  falsehood*.'* 

*  **  The  fact  U  that  Roberti  Nobili  uses  the  word  Brakmana  always  in  the  sense  of 
priott,  as  indeed  it  is  rendered  though  not  with  precision  by  Sir  W.  Jones  in  the  In- 
atitutes  of  Menu ;  thus  he  calls  the  high  priest  of  the  Jews  and  his  asflosiates  yuda-Srah* 
moiMt,  and  the  father  of  the  charch  Brdkma'Fadigal,** 
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He  is  represented  with  this  habit  and  appearance  in  a  picture  in  the 
convent  of  the  '  paulist's  at  Rome,  under  which  is  the  following  in- 
scription,—' "  Father  Roberti  Nobili,  a  paulist  of  the  city  of  Rome, 
and  of  an  illustrious  family ;  a  godly  and  learned  personage,  who 
laboured  to  convert  the  heathens  45  years,  eating  nothing  but  rice  and 
vegetables,  and  died  happily  at  Mylapoor  (St.  ThomS  near  Madras) 
on  the  16th  January  1656/*  '  That  which  was  written  at  YilacArchi 
(the  principal  residence  of  Beschi)  in  1729  in  his  praise  is  as  follows:-^' 
''  As  the  resplendent  sun  runneth  his  course  in  the  firmament,  but 
alioweth  not  bis  radiant  face  to  be  seen,  so  although  St.  Thomas,  one  of 
the  twelve  disciples  of  our  Lord  Jesuii,  and  St.  Xavier,  far  renowned 
for  innumerable  miracles,  entered  and  preached  the  Gospel  throughout 
this  country,  yet  for  a  long  time  the  darkness  thereof  was  not  dissipa- 
ted. At  last,  as  if  the  obscurity  of  the  night,  that  elsewhere  lowereth 
over  all,  had  been  dispelled  by  the  rising  of  the  sun,  it  pleased  oar 
Lord  to  turn  his  gracious  eyes  towards  this  country  covered  by  pagan- 
ism as  by  a  cloud,  and  one  hundred  and  twenty-two  years  past,  to  send 
hitlier  orthodox  priests  to  enlighten  all  souls.  Tatwa*Bodhaca  Swami, 
who  then  appeared  steadfast  in  austere  devotion,  confirmed  in  the  troe 
£&ith,  and  perfect  in  virtue,  was  first  sent  by  the  Lord,  and  long  resided 
here,  bright  as  the  morning  star.  Are  not  his  Cdndam  (the  Jydna' 
bodhaca  Cdndam)  which,  from  soundness  of  religious  doctrine,  seeaa 
as  if  written  in  rays  of  light,  and  his  other  works,  well  known  and  re* 
ceived  as  a  sun  of  everlasting  brightness  that  hath  never  set.  From 
that  time  to  this,  innumerable  priests,  devoted  to  their  duty,  have  sao- 
ceeded  each  other  in  succession,  like  an  undivided  garland." 

Father  Nobili  had  taken  the  title  of  Roman  Brahman  and  was  an 
incomparable  Sanscrit  pundit  and  poet.  (His  life  and  waitings  are  about 
being  published  in  a  woik,  called  the  Hindoo  Christian  Observer).  Fa- 
ther Beschi's  anxiety  was  to  produce  abundant  fruits  on  the  tree 
of  the  Christian  faith,  which  had  been  planted  by  St.  Thomas  the 
Apostle,  and  nourished  by  the  sealous  labours  of  St.  Francis  Xavfer. 
Accordingly  he  defended  the  true  faith  from  the  attacks  of  its  enemies, 
who  viewed  its  prospering  growth  with  envy,  and  exerted  all  bis  leal 
to  preserve  it  from  decay.  He  spared  no  pains  in  composing  lominoos 
Tamil  works,  explaining  the  Christian  faith.  The  rapid  pnblicatioQ 
of  these  works,  and  the  examples  of  all  the  various  species  of  eloquenoe 
vith  which  they  abound,  have  stamped  upon  them  a  character  of  ex« 
cellence,  which  every  reader  of  them  is  anxious  to  admit.  Aithoagh 
they  were  written  above  one  hundred  years  ago,  their  language  has 
undergone  no  change,  not  one  word  has  become  obsolete  or  suffered  that 
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variation  iihich   tlie  words  of  living  languages    constantly  undergo. 
They  are  therefore  entitled  to  the  attention  of  all. 

Father  Besehi's  next  step  Has  to  study  the  works  of  the  several 
aminent  Hindu  philosophers,  devotees,  ascetics,  &c.,  such  as  those  of 
Tiruvalluvar  and  others ;  and,  after  he  had  made  himself  perfectly  ac« 
quainted  with  them,  he  began  his  ministry  with  that  success  uhicfa 
always  accompanies  a  bold  and  popular  eloquence.  Instead  of  wasting 
hia  lime  in  merely  lopping  the  br*jncheH,  he  struck  at  the  root  of  hea- 
flienism,  and  attacked  the  doctrines  and  discipl  int>t)  of  the  several  sectSy 
with  a  vehemence  peculiar  to  himself,  but  admirably  suited  to  the  tem« 
per  and  taste  of  the  age.  Long  before  hisariival,  the  Reverend  Ro* 
berti  Nobili  composed  many  works,  as  above  stated,  which  bhouk  the 
acience  and  philosophy  of  heathenism,  and  laid  open  to  many  of  the 
Indians  the  imposture  and  absurdity  of  their  established  superstitions. 
Animated  with  an  equal  zeal,  the  Reverend  Father  Benchi  buMly  erected 
the  standard  of  truth,  and  defended  it  with  an  unconquerable  intre- 
pidity. 

From  the  time  of  his  arrival  in  this  country,  he  abstained  from  the 
use  of  flesh,  fish,  &c.,  and  employed  two  Tamil  youths  to  dress  hii<  food 
according  to  the  Hindu  custom,  partaking  of  it  only  once  in  the  day. 
When  at  home,  he  wore  on  his  head  a  velvet  cap;  the  remHinHer  of  his 
dress  connisted  of  a  cloth,  with  a  narrow  red  border,  tied  round  the  waist 
by  another  cloth  of  a  light  put  pie  colour,  and  of  sandals  for  bis  feet— 
his  costume  was  the  same  as  that  worn  by  the  Hindu  devotees.    When 
abroad,  he  wore  a  long  gown  of  light  purple  colour,  with  a  waist-band 
of  the  same  colour;  on  his  head  was  a  while  turban,  covered  with  a 
purple  cloth,  in  his  hand  he  carried  a  handkerchief  of  the  same  colour—* 
his  ears  were  adorned  with  a  pair  of  pearl  and  ruby  ear-rings — his  fore- 
finger with  a  gold  ring.    A  long  cane  in  his  hand,  and  a  pair  of  slippers 
on  his  feet,  completed  his  out-of-door  dress.     His  conveyance  was  a 
palankeen,  having  a  tiger's  skin  for  him  to  sit  u|»on,  two  persons  at* 
tended  on  either  side  of  the  palankeen  to  fim  him — a  third  person  eai* 
ried  a  purple  silk  umbrella,  surmounted  with  a  golden  ball,  whilst  two 
others  carrying  a  bunch  of  pear-ock's  feathers  proceeded  in  front,  and 
whenever  he  alighted  frotn  the  palankeen  he  sat  down  upon  the  tiger's 
•kin.     In  order  to  preach  the  gospel  with  full  effect,  and  to  make  con* 
verts  to  Christianity  amongst  the  heathens,  he  made  himself  perfect 
master  of  the  Hindu  sciences,  opinions  and  prejiidices,  and  conformed 
to  their  customs  in  matters  of  indifference.    In  thit  manner  he  visited 
different  countriesi  exposing  the  fiillacies  of  their  doctrine,  and  the 
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absurdities  of  their  religious  practices.  He  is  much  eitolled  for  th« 
triumphs  he  obtained  in  the  controversial  disputes,  which  often  occur 
amongst  the  learned  in  India.  He  was  very  liberal  in  his  donations  to 
the  poor,  and  in  the  erection  and  repairs  of  churches.  He  was  assU 
duous  in  instructing  the  youth  in  different  languages  and  sciences,  and 
in  procuring  for  them  situations  suitable  to  their  capacity.  The  first 
church  he  erected,  was  at  Coiiangooppam  Aryanoor,  in  the  district  of 
Paroor,*  which  then  belonged  to  Mootousaroy  Cachirayen,  a  poligar 
chieftain.  After  its  completion,  Father  Beschi  proceeded  to  Mylapoor, 
and  solicited  the  then  bishop  of  that  diocese,  to  procure  for  him,  from 
Manilla,  an  image  of  the  blessed  Virgin  Mary,  in  the  native  dress,  with 
the  child  Jesus  in  her  arms,  according  to  a  model  he  had  drawn  for 
that  purpose.  The  prelate  complied  with  his  request,  and  on  its  arri- 
val, he  performed  <i  devotion  of  11  days;  and,  on  the  1*2; b,  placed  the 
iir.age  in  the  church  which  was  dedicated  to  God  in  the  name  of  tht 
Virjjin,  Mother  of  our  blessed  Redeem^'r.  He  founded  another  church 
at  Tirucavalur,t  Hnd  dedicati-d  it  to  tlie  blessed  Virgin  under  the  title 
of  Mother  of  Refuge.  It  was  erected  on  the  land  granted  to  the 
Christian  church,  situated  at  Elacurichy,  by  Mazhavarayen.  He  com* 
posed  15  poems  in  praise  of  the  blessed  Virgin  Mary. 

*  VirttAchellum  talook  of  South  Arcot. 
f  losetiption  engraTed  on  the  stone  set  on  the  iMink  of  the  tank  behind  the  chttrch  al 
Timcavildr,  in  the  talook  of  Arialoor,  Trichinopol}  coUectorate. 

m^mm^^Ln?    ^irsSojirsttr    s'Siru^ih  -  jSk^trrQaisr  -  trir^^^(Qi 

^^' OuiitJviiS(^wL^m^uuii.L^iu trails' fGoj^a-^sra SIT iiSjtm(g^ 

aj  ir /fir  Oil  IT  (g/fjfdn^  tSsir^(^0^1jjgirii  «iSiC8>«^<^a>/ra£(?ii)  sirjrtnh 

Translation. 
SwasU  Sri  (may  happiness  and  prosperity  attend).  In  the  year  Ratchada  following 
the  year  1657  of  Salivahna  (corresponding  with  A.  D.  1731),  on  the  26th  day  of  Adi- 
drinado,  Riyaminiya  Rijestri  Rungappa  Mazhavarayer,  whose  scat  of  gorernment  is 
flxcd  in  Ariyalur,  has  eansed  a  stone  to  be  engraved,  and  granted  the  whole  oi  the  land 
flitiiatcd  within  the  limits,  from  the  east  of  Viran  d^wan  road,  to  the  west  of  Korihir 
road,  and  ftom  the  south  of  the  pond  to  the  north  of  Periya  Yeri,  at  Yeia-Curicby  Tim- 
saTaUkr,  for  the  use  of  the  church  of  the  God  of  all— to  enjoy  as  long  as  the  sun  and  mooa 
flodare,  as  well  aa  the  stODe,  the  rirer  CauTeri,  grass  and  earth  exist ;  if  any  one  act  ooil« 
tmy  to  this  charity,  may  he  incur  the  siu  of  killing  a  black  cow  oa  the  banks  of  the 
Ganges. 
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Warh  written  in  Tamil  by  Father  Bbschi— cAi^  intended  far  the 

uee  of  the  Hindu  Christians. 

POEMS. 

1.— >Tembavani*— In  honour  of  the  Lord  Jesus,  the  blessed  Virgin  and 
St.  Joseph.  He  produced  in  1726,  the  sacred  poem  called  Tembavani, 
which  is  by  fu  the  must  voluminous  of  his  works.  It  contaiDs  3615 
tetrastichs  in  thirty  cantos.  To  which  he  added  in  1729,  to  each  verse 
a  prose  interpretation.  The  poem  comprehends  many  religious  disqui- 
sitions  and  explanations,  descriptive  of  true  religion,  together  with  one 
hundred  and  five  historical  passages,  taken  from  the  old  and  new  Testa- 
ments. It  is  a  work  of  such  great  genius  and  rast  erudition  that  it  is 
admired  by  all  who  read  it,  not  only  for  the  sublimity  of  the  thoughts, 
and  the  learning  it  displays,  but  also  for  un  elegance  and  purity  of 
style  which,  it  was  imaginedi  no  foreigner  could  acquire.  A  talent  so 
felicitous  and  extraordinary  has  been  ascribed  to  divine  assistance* 

The  poets  unanimously  acknowledged  Father  Besehi  as  their  tutor, 
and  with  his  own  permission  bestowed  on  hitn  a  high  and  well  merited 
distinction.  Instead  of  Dyrianatha  Swami,  that  is  Father  Constantine, 
which  was  the  name  he  had  borne  since  his  arrival  in  India,  they  substi- 
tuted, the  title  of  Viramamuni,  or  the  "  Great  Champion  Devotee*'* 

Agreeably  to  the  rules  of  versification  laid  down  in  the  grammars, 
the  celebrated  Tamil  poems  called  Chintamani  and  Ramayananit 
as  well  as  other  Indian  poems,  contain  six  kinds  of  rhymes,  and  these 
promiscuously  used  ;  but  the  Tembavani  is  composed  in  the  first  sort 
of  rhymet  only,  a  species  of  versification  difficult  to  be  sustained,  but 
greatly  admired  for  its  excellence.  With  respect  to  the  ^k^^  fJt 
cadence,  Viramftmnni  says  in  the  Shen  Tamil  Grammar,  translated  hj 
Mr.  Babington,  '*  On  this  piinciple,  it  is  very  easy  to  invent  new 
^^^i&  or  cadences.  Those  who  are  unacquainted  with  this  art,  ap» 
plaud  the  poet  Camben,  because  in  his  Ramayanam,  which  contains 
12,01€  stanzas,  he  has  introduced  87  varieties  of  cadence :  but  in  my 
poem  Tembavani,  which  contains  only  3,615  stanzas,  I  have  without 

•  Bee  BUU*8  transition  of  the  Cural,  pages  17.  83,  25.  3S.  45. 50. 88, 100, 101. 141.  Vide 
appendix  of  this  b«ok.  See  page  3  of  the  preface  to  the  Adrentures  of  Uooroo  Para* 
aiirtan,  a  tale  in  Tamil,  accompanied  by  a  translation  of  Mr.  B.  O.  Babin^n,  who 
says  **  TembaTanI,  which.  Tying  in  length  with  the  Iliad  itself,  is  by  fitr  the  most  oelebra* 
ted  and  most  volaminous  of  his  works.  To  judge  fkDm  the  only  padalam  or  canto,  which 
I  haye  had  an  opportunity  of  reading,  where  the  murder  of  innocents  is  described,  its 
Berita  axe  not  over-rated.** 

f  Vide  Mr.  B.  O.  Babington*8  Shea  TamU  Grammar,  page  75.  •«  If  not  only  the  second 
ayUaUe  of  each  line  in  the  stansa,  but  the  whole  of  the  first  foot,  with  the  ezeeptioa 
<tf  the  first  letter,  be  the  same,  the  verse  is  esteemed,  in  proportion  to  the  diffiealty  of 

the  perfbrmanee.   That,  if,  whore  i*(5^/  caravi  occurs  in  the  first  line,  ((9(9^}» 

oamvl  (^(5^)»  sravi  {^(5^)  oomvl,  Ice.  come  ia  ttit  other  Uaes,  the  voiso  will 
bopoilMsrly  sdmtiid. 
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any  difficulty  employed  90  such  variations.  Indeed  it  would  have 
been  easy  to  give  a  different  cadence  to  every  stanza ;  but  this  could 
not  have  been  done  with  propriety,  as  the  same  cadence  is  usually 
preserved  through  ten,  fifteen,  or  more  stanzas." 

Mr.  Babington  on  his  return  to  England  took  with  him  a  copy  of  the 
Temhavani  in  two  volumes  folio. 

When  Sir  John  Malcolm  visited  the  College  of  Madras  in  ISirt 
Mr.  Ellis,  in  shewing  him  a  copy  of  the  Terobavani,  written  on  cadjan, 
dwelt  largely  on  the  merit  of  that  work.  Sir  John  not  only  expressed 
his  great  admiration  of  the  work  but  also  requested  that,  as  Europeans 
so  rarely  acquire  a  perfect  knowledge  of  Indian  poetry,  or  compose 
poems  of  such  extent  and  excellence,  in  any  of  the  eastern  languages, 
Mr.  Ellis  would  procure  him  a  copy  of  the  Tembavani  in  cadjans,  to 
take  with  him  to  England,  for  the  purpose  of  placing  it  in  Lord 
Spencer's  library.  Accordingly  a  copy  of  it  was  made  in  cadjans,  the 
two  boards  of  which  were  ornamented  with  silver  and  gold.  It  was 
transmitted  through  the  Government  of  Fort  St.  George,  to  Sir  John 
Malcolm,  when  he  was  Governor  of  Bombay,  by  the  College  Board  of 
Madras. 

I  am*  happy  to  state  that  I  have  the  honour  of  possessing  the  copy  of 
the  Tembavani,  written  by  Father  Be<chi's  own  hand. 

A  specimen  of  Father  Beschi's  poem  translated  by  Mr.  Ellis,  as  also 
the  Reverend  Mr.  £.  Hoole*s,  are  added  in  the  appendix,  No.  I,  at  the 
end  of  this  paper. 

2. — ^Tiruc&valur  Calambacam;t  3.  Adeikala  Mftlei,  and  4.  Calivenba. 
Father  Beschi  composed  these  three  poems  in  honour  of  the  MadonnSf 
to  whom  the  church  at  Tirucavalur  whs  dedicated. 

5. — Annei  Azhemgal  Andadi.  The  poem  of  the  sorrowing  Mother, 
or  the  lamentation  of  the  Mother  of  our  Lord  on  his  crucifixion.  It 
consists  of  100  stanzas  composed  in  the  measure  called  AndSdi,  in 
which  each  stanza  commences  with  the  same  word  that  terminates  the 
preceding  one. 


*  On  my  arriTsl,  duriug  my  joarney  ibovementioned,  it  a  place  called  Avoor,  twfatj 
miles  soatit  of  Trichinopoly,  I  found  the  Tembarani  in  Betchi's  own  hand-writing*  <a 
possession  of  Lus  Naig,  son  of  Bungaroo  Naig,  Betchi's  discii>le.  In  compliance  with 
ny  request,  Lut  Naig  biought  the  book  to  Madras  for  the  inspection  of  Mr.  BUis,  who 
purchased  the  work  for  3(W  rupees.  After  taking  a  copy  of  it  for  his  own  use.  thai  gen* 
tleman  kindiy  presented  it  to  me.  Mr.  Josiah  Hndleston  pnrchased  Mr.  Ellis's  Teas* 
bavani,  when  his  eifrcts  were  sold  by  auction. 

4  Calambacam—a  sort  of  poetry  in  which  the  author  mixes  at  pleasure  all  kinds  of 
Terses.  This  variation  in  the  measure  renders  the  composiiiott  pleasing  to  the  ear.  bat 
dil&eaU  to  those  who  compost  or  leeite  it. 
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6.— KittSri  Ammal  Amm&nei.  An  account  of  the  life  and  murtvTdoni 
of  the  holy  Virgin  Kitieri,  daughter  of  Sinakftyen,  king  of  Lnsistan 
who  Buffered  with  her  eight  sisters  on  the  mountain  of  Bomber, 
in  the  year  130,  A.  D.  A  poem  in  1100  couplets,  divided  into  ten 
parts. 

This  probably  refers  to  Quiteria  or  Citheria,  a  holy  Virgin  and 
martyr  of  Spain.  Martyrologium  Romanum,  p.  130— Calendar  2id 
May. 

Moreover  there  are  numerous  fragments  of  poems  in  different  kinda 
of  rhyme  in  hunour  of  the  Lord  Jesus,  and  the  blessed  Virgin  Mary,  &c. 


Works  written  in  pros; 

7,  Vedhiar  Oshupcnm.  (The  following  trnnslation  of  its  contents  is 
by  the  Reverend  Mr.  E.  Hoole,a  Wesleyan  Missionary).  *•  It  contains 
clear  definitions,  ofTprH  powerful,  and  presents  affe^'tin^  appeals,  with 
regard  to  the  woik  of  this  class  of  teachers.  It  is  divided  into  twenty 
chapters.  The  first  chapter  treats  of  the  nature  of  the  ofiBce  of  catechist ; 
the  8e<'ond,  of  its  importance ;  the  third,  of  its  universal  obligiition  ;  the 
fourth,  of  the  preparation  to  the  office ;  the  fifth,  of  the  nece.sbity  of  self 
government  in  those  who  would  sare  others ;  the  sixth,  of  caring  of  others 
in  order  to  self  preservation ;  the  seventh  chapter  shews  that  the  first 
means  fiir  the  salvation  of  others  is  personal  piety ;  the  eighth,  the  second 
means  is  praver ;  the  ninth,  the  third  means  is  desire ;  the  tenth  chapter 
presents  motives  to  quicken  a  desire  for  the  salvation  of  others ;  the 
eleventh  treats  on  self  diffidence  and  entire  reliance  on  God  in  the  ex* 
tcution  of  the  office:  the  twelfth,  on  regarding  the  souls  and  not  the 
outward  condition  of  men ;  the  thirteenth,  on  shewing  love  to  others; 
the  fourteenth,  on  shewing  no  desire  for  the  wealth  of  others;  the  fif- 
teenth, on  regarding  the  proprieties  of  time  and  place  ;  the  sizteintb, 
on  yielding  to  others  in  order  to  win  them ;  the  sevf^ntepnth,  on  not 
giving  way  to  discouragement  from  want  of  success;  the  eighteenth,  on 
Unity  among  themselves;  the  nineteenth,  on  helps  to  the  office  of  ca* 
lechist ;  the  twentieth  is  an  exhortation  on  attention  to  the  instructions. 
The  whole  concludes  with  questions  and  assistances  for  self-examina* 
lion  with  regard  to  duty  towards  Grod,  personal  piety,  family  religion, 
duty  towards  ministers,  duty  towards  the  church,  duty  towards  the 
heathen,  duty  towards  dying  persons,  duty  with  regard  to  hindrances 
in  the  performance  of  the  office :  and  a  number  of  pithy  proverbs  to  be 
fastened  on  the  memory.*' 
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8.  The  V?aha«  Vilaccam,  or  illustration  of  religion.  (The  fol- 
lowing tran«<1:ition  of  the  contents  of  this  book  is  by  Mr.  E. 
Hoole).  '*  The  first  chapter  treats  of  the  rise  of  protestanism  ;  the 
second  chapter  recounts  the  divisions  in  the  protestant  church ;  the 
third  defends  the  worship  of  saints;  the  fourth,  the  worship  of  the 
Virgin  Mary  :  the  fifth  assert  the  antiquity  of  such  worship;  the 
sixth  defends  the  worship  of  images  ;  the  seventh  asserts  the  antiquity 
of  such  worship;  the  eighth  is  on  the  decrees  of  the  church;  the 
tenth  asserts  that  the  Romish  church  is  the  only  true  church ;  the 
eleventh  is  on  purgatory;  the  twelfth  on  the  sasraments  generally; 
the  thirteenth,  on  the  sacraments  particularly  ;  the  fourteenth,  on 
transubMtuntiation ;  the  fifteenth,  on  the  sacrifice  of  the  mass;  the 
sixteenth,  on  the  holy  Scriptures;  the  seventeenth,  on  the  miracles  of 
the  church ;  the  eighteenth,  confirmation  of  vthat  had  been  advanced. 
The  work  concludes  with  a  confession  of  faith  on  the  principles  defend- 
ed in  it. 

**  The  book  then  closes  with  the  particulars  of  the  place,  date,  and 
quantity  of  the  composition,  and  the  author's  nnme.    It  is  dated  1728." 

9. — Peda^maruttal — Refuting  differences.—This  work  arose  out 
of  the  circumstances  related  in  the  preceding  note,  and  is  a  reply  to 
the  church  history  of  the  Tranquebar  missionaries,  which,  instead  of 
300  pages  as  stated  by  Mr.  Hoole,  consisted  according  to  Beschi  of  only 
13  pages,  and  was,  probably,  a  totally  different  work.  A  copy  of  it 
was  sent  to  them  by  Beschi,  but  the  controversy  does  not  appear  to 
have  proceeded  further. 

10. — Gnana-Unarttal. — Instructions  of  wisdom. — Remarkable  for 
the  beauty,  ornament,  and  elegance  of  its  language.  It  commences 
with  the  most  simple,  and  gradually  ascends  to  the  most  elevated 
style  of  composition.  This  book  was  particularly  composed  as  a  guide 
for  the  preachers  of  the  Gospel. 

11. — Tiruchabei  Canidam. — A  treatise  on  astronomy,  and  designed 
for  the  use  of  the  church  in  fixing  the  observance  of  Ash- Wednesday » 
and  other  festivals.    This  work  is  in  verse  and  prose. 

*  This  work  was  composed  by  Beschi  in  consequence  of  an  attempt  made  by  the  Da- 
Dish  mitsionaries  to  circalatc,  in  the  Ticinity  of  Tiiookavaloor,  where  Beschi  resldedb 
a  translation  of  the  new  Testament.  The  missionaries  had  deputed  a  zealous  catechist 
for  that  purpose,  and  provided  him  with  a  large  supply  of  their  own  version. 

Mr.  Uoule  says  that  '*  the  publication  of  a  Church  History  in  Tamil,  an  octavo  rolmam 
of  more  than  three  hundred  pages  by  the  missionaries  of  Tranquebar,  affbrded  perluips 
the  moat  suitable  answer  this  work  could  receire.  I  was  told  at  Tranquebar  that  a  copy 
of  that  Ili«tory  was  sent  to  Beschi,  who  never  ventured  to  impugn  its  statement.'* 

In  putting  forth  this  statement,  Mr.  Iloole  does  hot  seem  to  be  aware  that  the  work 
•ailed  Psdagamvatua,  the  next  oa  the  list,  wm  specially  composed  on  this  occssioa. 
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Works  wriiUn  in    Tamil  and  Latin,  by  Father  Bcscbi,  ehiefy  intended 
far  thetue  of  the  European  misnonaries,  ffx, 

12.  Low  Tamil  Grammar  in  Latin,  entitled  Grammatica  Latino- 
Tamttlica,  in  qua  de  vulgari  Tarauliea  Linguae  Idiomate  Osir(Bfjgi^^ 
dioto,  Fusius  Tractatur.  Auctore  P.  Constantio  Josepho  Beachio,  £  SoeU 
etate  Jesu,  et  in  Regione  Madurensi,  apud  Indoa  Orientale s,  Misaionario. 

Thia  ia  a  complete  Grammar  of  the  low,  and  an  excellent  key  to  the 
high  dialect.  It  contains  moreover,  in  a  supplementary  chapter,  <'De 
variis  quotidiano  usui  praecipue  neceasariis,"  a  variety  of  informalion 
of  tbe  greatest  practical  utility  to  those,  who,  hy  tlieir  situation,  are 
compelled  to  daily  intercouare  with  the  Tamil  natives.  Thia  Grammar 
was  printed  for  the  first,  and  I  helieve,  tbe  last  time  at  the  Proteatant 
Missionary  Press  at  Tranquehar,  in  1738,  and  from  copies  of  this  iai« 
pression,  which  is  not  common,  an  English  translation,  which,  however, 
cannot  be  recommended,  has  lately  been  published  at  the  Vepery  Press* 

The  College  Board  printed  Beschi's  Low  Tamil  Grammar  in  Latin,  in 
1813. 

Shen  TamU  Grammar, 

The  Author's  Jntroductum,^C.  J.  Bescbi— To  the  pious  Missionaries 

of  the  Society  of  Jesuits,  Greeting. 

^  When  I  last  year  presented  you  with  a  grammar  of  the  common 
dialect  of  the  Tamil  language,  with  the  view  of  aiding  your  labours  as 
ministers  of  the  gospel,  I  promised  that  I  would  shortly  say  something 
respecting  the  superior  dialect;  but  my  time  being  occupied  by  more 
important  duties,  the  vtork  was  deferred  longer  than  I  had  at  first  ex- 
pected.   Urged,  however,  by  the  pressing  solicitations  of  my  friends, 
no  longer  to  delay  making  public  the  information  which  I  had  amassed 
by  a  long  and  ardent  study  of  the  abstruse  works  of  ancient  writers, 
but  to  communicate  the  fruit  of  my  labours,  I  resolved  to  avail  myself 
of  the  little  leisure  which  I  could  spare  from  more  weighty  avocations, 
and  freely  to  impart  what  it  had  cost  me  no  inconsiderable  pains  to 
acquire.    1  was  further  encouraged  to  the  task,  by  my  sense  of  the 
Tery  favourable  reception  which  my  introduction  to  the  common  dialect 
had  universally  met  with.    Let  me  intreat  the  same  indulgence  for  the 
present  work.    That  the  study  will  be  one  of  considerable  difficulty,  I 
do  not  pretend  to  deny;  but  the  labour  will  not  want  its  reward. 
Among  the  natives  themselves,  very  few  can  now  be  found  who  are 
masters  of  the  higher  dialect.    He  among  them  who  is  acquainted 
even  with  its  rudiments,  is  regarded  with  respect ;  but  should  he  quote 
their  abstruse  works,  he  is  listened  to  with  fixed  admiration;  what 
praise,  theoi  would  they  not  bestow  on  a  foreigner,  whom  they  should 
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find  deeply  versed  in  a  science  which  they  themselves  consider  scarcely 
attainable  ?  They  will  readily  attend  to  the  teaching  of  one  whose 
learning  is  the  object  of  their  admiration.  And  as  this  may  evidently 
lead  to  the  honour  of  religion,  and  promote  the  salvation  of  those  about 
us,  I  am  satisfied  that  this  consideration  alone,  operating  on  zeal  lil^e 
yours,  will  suffice  to  excite  you  to  the  study  of  this  dialect,  notwith* 
standing  the  difficulties  that  attend  it. 

'*  But  since  almost  all  the  Tamil  works  in  this  dialect  are  in  verse,  I 

trust  you  will  not  deem  it  improper,  if  I  venture  to  draw  your  atten* 

lion  to  heathen  poets,  and  to  the  study  of  poetry.    In  former  times, 

St.  Jerome  was  severely  censured  for  having,  by  the  introduction  of 

examples  from  the  poets,  sullied  the  purity  of  the  church  with  the  pol« 

lotions  of  the  heathen.    St.  Jerome,  in  his  learned  reply,  demonstrates, 

that  the  apostle  Paul  repeatedly  cites  from  the  poeis,  in  his  epistles, 

and  that  the  most  exemplary  among  the  fathers  not  unly  made  frequent 

use  of  illustrations  from  the  writings  of  laymen,  but  that,efen  by  their 

own  poetry,  they,  far  from  polluting,  embellished  the  church.    These 

remarks  apply  with  particular  force  in  this  country,  the  natives  of 

which  are  swayed  not  so  much  by  reason  as  by  authority ;  and  what 

have  we  from  their  own  authors  to  adduce  in  aid  of  truth,  except  the 

verses  of  their  poets?    For,  since  all  their  writings  are  in  verse,  they 

have   reduced  to  metre  their  rules  of  art,  and  even  the  rudiments  of 

their  language :  whence,  they  naturally  suppose,  that  he  who  does  not 

understand  their  poetry,  is  totally  ignorant.    Moreover,  there  are  ex« 

cellent  works  in  Tamil  poetry  on  the  subject  of  the  divine  attributes 

and  the  nature  of  virtue;  and  if,  by  producing  texts  from  them,  we  turn 

their  own  weapons  against  themselves,  they  will  blush  not  to  conform 

to  the  precepts  of  teachers  in  whom  they  cannot  glory  without  eon* 

demning  themselves.    If  we  duly  consider  what  haa  been  said,  we 

shall  be  satisfied,  that,  in  this  country  especially,  it  is  highly  proper  in 

a  minister  of  the  Gospel  to  read  the  poets,  and  to  apply  himself  to  the 

study  of  poetry. 

"  The  first  person  who  wrote  a  grammatical  treatise  on  this  dialect, 
and  who  is  therefore  considered  as  its  founder,  is  supposed  to  have  been 
a  devotee  named  Agattiyan,  respecting  whom  many  absurd  stories  are 
related.  From  the  circumstance  of  his  dwelling  in  a  mountain  called 
Podiamalei,  in  the  south  of  the  Peninsula,  the  Tamil  language  has 
obtained  the  name  of  0^f(rOiA/ri^,  or  Son/Atm,  just  as  the  Grandonle  is 
termed  Ait-OiA/ri^,  or  Northern^  from  the  suppoHltion  that  it  came  from 
the  northward.  A  few  of  the  rules  laid  down  by  Agattiyan  have  been 
preserved  by  different  authors,  but  his  works  are  no  longer  in  exist- 
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•nee  After  his  time,  the  following  persons,  with  many  othert,  com* 
posed  treatises  on  this  dialect,  viz.  Pulac^yai  4r,  Ai^eiyan&r,  Nattat- 
tan&r,  Mayesurer,  CattiyaD^r,  Avinnyan^r,  Cakk*  ip|^dii)i\4r.  The 
works  of  all  thf^se  writers  have  perished,  and  we  know  ihat  they  ex* 
isted  only  by  the  frequent  mention  of  their  names  in  b()ok8  which  are 
DOW  extant.  One  ancient  work,  written  by  a  person  called  Tulc&p* 
piyatiftr  (ancten/  ou/Aor),  is  still  to  be  met  with;  but,  from  its  con- 
ciseness, it  is  so  obscure  and  unintelligible,  that  a  devotee  named 
Pavananii  was  induced  to  write  on  the  same  subject.  His  work  is 
denominated  N annuls  a  term  that  corresponds  exactly  to  the  French 
belies  leltt'gs,  hnd  the  h  iiin  litl era  hwnaniores.  Although  every  one 
is  familiar  with  this  title,  few  have  trod  even  on  the  ihrebhold  of  the 
treatise  itself.  The  author  divides  his  subject  into  five  parts,  which 
are  comprised  in  the  following  line  : — 

"  1st.  «r(T^^^^Ezhuttu — Letters.  This  head  treats  on  pronun* 
elation  and  orthography. 

"2d.  C)<F/r A^Chol— JForrf*  ;  which  are  composed  of  letters.  This 
head  treats  of  the  noun,  the  verb,  and  the  other  parts  of  speech. 

**  3d.  OufTQi^m — Porul — Matter  ;  or  the  mode  in  which,  by  uniting 
words,  a  discourse  is  formed.  This  head  treats  on  amplification,  the 
affections  of  the  mind,  &c.  It  is  subdivided  into  agapporuf,  and  purap- 
porul :  that  is  to  say,  into  matter  intet  tor  and  exterior^  The  former 
relates  to  the  passions  and  afferti«ms  of  the  mind,  which  act  on  man 
internally  ;  the  latter,  to  things  external  to  man. 

**4th.  lu/rtl/u/— Yappu— F^r*i/f(a/ion.  The  Tamil  writers  confine 
Iheir  remarks  on  this  head  to  the  subject  of  prosody,  and  say  nothing 
of  the  art  of  poetry. 

<^  5th.    ^mJa^Km—Emhelltshment,    This  head  treats  on  tropes  and 

figures. 

The  term  Panjavilaceanam,  which  we  here  used,  is  the  general  ex- 
pression for  these  five  heads. 

**  Pavananti  not  having  completed  his  design,  his  Nannul  comprises 
only  the  two  first  heads,  viz.  Letters  and  Words  ;  on  each  of  which 
he  has  treated  at  considerable  length.  On  his  death,  a  person,  named 
Karccaviraja  Nambi,  took  up  the  subject,  and  wrote  on  the  third  head, 
orwo//ffr.  A  devotee  called  Amirdabagaren  (sea  of  nectar),  composed 
a  treatise  on  the  fourth  head,  or  Fersifeatan,  which  he  entitled  Carigei  ; 
and  lastly,  a  person  named  Tandi  wrote  on  the  fifth  head,  or  Embei* 
lishment:  his  work  was  called  firom  him  Tandiyalanearam  ;  the  word 
chnearam  being  the  same  as  ant. 
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"  On  Amplificaiion  and  Embetlishmwt,  the  third  and  fifth  heads,  I 
shall  say  nothing  ;  because  my  readers  are  already  acquainted  with  the 
rhetoric  of  Europe,  to  which  nothing  new  is  added  by  the  Tamil  authors. 
As  1  have  also  treated  fully  on  the  Letters  in  the  grammar  of  the  eom* 
mon  Tamil,  the  remarks  which  I  shall  here  offer  on  that  subject  will  b« 
confined  to  the  peculiarities  which  exist  in  the  superior  dialect.  Thi« 
work  will,  accordingly,  be  divided  into  two  parts;  the  first  of  which  will 
relate  to  Letters  and  Words;  the  second,  to  Versification.  Under 
the  latter  head,  I  shall  take  occasion  to  say  something  respecting  the 
art  of  Tamil  poetry. 

•*  In  the  course  of  this  work,  much  will  be  purposely  omitted,  either 
as  being  nut  of  frequent  use,  or  attainable  by  a  little  practice:  my  ob- 
ject being,  merely  to  explain  the  first  rudiments  of  the  language,  and 
thereby  to  remove  the  more  prominent  obstacles  which  oppose  its  at* 
tainment* 

*'  I  shall  frequently  adduce  examples  from  the  most  esteemed  authors^ 
with  the  view,  as  well  of  illustrating  the  rules  which  I  may  lay  down^ 
as  of  initiating  the  student  into  the  practice  of  the  language.    As  many 
of  these  examples  will  appear  without  the  name  of  the  author  being  annex* 
ed,  it  becomes  necessary  to  explain,  that  the  Tamil  writers  do  not  usually 
prefix  them  to  their  compositions ;  and  although  the  names  of  some 
have  been  handed  down  to  us  by  their  commentators,  yet  the  number 
of  commentaries  which  have  been  written  on  poetical  works,  is  small ; 
and  even  in  these,  the  author's  name  is  not  always  mentioned.    For 
instance,  the  commentator  on  the  poem  Chintamani  speaks  in  terms  of 
praise  of  its  author,  whom  he  styles  the  master  of  all  the  learned.    He 
may  indeed  with  justice  be  called  the  prince  of  Tamil  poets,  but  of  hif 
name  the  commentator  does  not  inform  us.    Nor  are  we  to  suppose 
that  the  work  itself  is  called  after  its  writer;  Chintamani  being  only 
an  appellation  bestowed  on  the  hero  of  the  poem,  whose  name  is  Sivagan. 
In  like  manner,  we  learn  that  the  poet  so  well  known  under  the  name 
of  Tiruvalluven,  who  has  left  us  a  work  containing  1330  distichs,  was 
of  the  low  tribe  of  Paray  a,  but  of  his  real  name  we  are  ignorant:  for 
although  he  had  no  less  than  seven  commentators,  not  one  of  them  has 
mentioned  it.     Valiuven^  is  the  appellation  by  which  soothsayers,  and 
learned  men  of  the  Paray  a  tribe  are  distinguished  ;  and  Tiru  here  tig* 
nifies  Mvinst  in  the  sense  in  which  we  say  the  divine  Plato.    Snch  is 
the  origin  of  this  honorary  title,  which  has  now  come  to  be  used  as  the 
real  designation  of  the  person  to  whom  it  is  applied.    Again,  we  have 
a  collection  of  moral  sentences,  worthy  of  Seneca  himself,  written  by 
a  woman,  who,  if  we  may  believe  tradition,  was  sister  to  the  last  meiu 


2<U  L^e  and  Writingt  of  Father  Beschi.  [Ann 

tioned  author;  bat  her  real  name  also  is  unknown,  although  she  ia  ml- 
vnyB  called  Aum'yar,  a  title  which  is  appropriated  to  aged  matrons.  There 
is  another  work  which  i  shall  occasionally  quote,  and  the  title  of  which 
is  Naladiyar^  which  contains  400  epigrams  on  moral  subjects.  The 
origin  of  this  name  is  said  to  be  as  follows :  eight  thousand  poets  risit- 
ed  the  court  of  a  certain  prince,  who,  being  a  lover  of  the  muses, 
treated  them  with  kindness,  and  received  them  into  favour :  this  excit- 
ed the  envy  of  the  bards  who  already  eigoyed  the  royal  patronage,  and 
in  a  short  time  they  succeeded  so  completely  in  their  attempt  to  preju- 
dice their  master  against  the  new  comers,  that  the  latter  found  it  ne* 
cessary  to  consult  their  safety  by  flight;  and,  without  taking  leave  of 
their  host,  decamped  in  the  dead  of  night.  Previous  to  their  departure, 
each  poet  wrote  a  vtnba  on  a  scroll,  which  he  deposited  under  his  piU 
low.  When  this  was  made  known,  the  king,  who  still  listened  to  the 
counsels  of  the  envious  poets,  ordered  the  scrolls  to  be  collected,  and 
thrown  into  a  river,  when  400  of  them  were  observed  to  ascend,  for  the 
apace  of  four  feet,  natadi,  sgainst  the  stream.  The  king,  moved  by  this 
miraculous  occurrence,  directed  that  these  scrolls  should  be  preserved ; 
and  they  were  accordingly  formed  into  a  work,  which,  from  the  fore* 
going  circumstance,  received  the  name  of  Naladiyar. 

"  I  have  now  said  all  that  I  think  necessary  by  way  of  introdaction  to 
this  work.  In  conclusion,  I  have  only  to  assure  the  student,  that  if  he 
will  apply  himself  to  the  perusal  of  the  ancient  authors,  he  will  fiud 
their  writings  to  be  by  no  means  undeserving  of  his  attention.  Fare- 
well !  Ides  of  September  1730." 

14. — The  Clavis  Humaniorum  Tamulica  Idiomatis,  containing  five 
parts  complete,  like  Tonnul  Vilaccam  in  Tamil.    It  is  in  manuscript. 

15. — V&men  Cadei — a  Tamil  story,  with  a  Latin  translation,  for  the 
readers  of  high  Tamil.    This  is  not  printed. 

16. — Paramarta  Grooroo  Cadei— a  tale  in  the  Tamil  language,  for  the 
readers  of  the  common  Tamil.  This  is  translated  into  English  by 
Mr.  Babington,  and  printed  in  London,  in  the  year  1822. 

17. — A  Dictionary  Tamil  and  French. 

18. — Do.  Portuguese,  Latin,  and  TamiL 

19. — Do.  Tamil  and  Latin. 

20.  ^Antalogium  Tamulica.  This  work  of  great  merit  could  not  be 
found,  notwithstanding  my  diligent  search   in  many  places  when  I 


*  I  nippote  Mr*  Ellis  memns  the  following  book,  vide  8hen  Tamil  Grammar,  page  103. 
•'  If  I  shoald  hereafter  hare  saffloient  leiaare,  it  is  n  y  intention  to  make  acollertion 
of  these  exprpuiona  from  their  best  anthof'',  and  tltus  to  fonn  a  Tamil  rarnaMus/* 
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was  sent  to  the  southern  country  by  Mr.  Ellis,    with  particular  direction 
to  find  out  the  work. 

21.    A  Latin  translation  of  the  two  first  parts  (Arappal  and  Porut* 
pal)  of  the  Tiruvalluver  Cural. 

I  am  enabled  to  supply  some  information  regarding  this  work.  In 
1816  I  was  sent  by  the  late  Mr.  Ellis,  and  Mr.  A.  D.  Campbell,  to  the 
south,  to  procure  useful  works  for  the  College.  In  my  search  for 
books  of  that  description,  I  found  amongst  several  works  of  merit  a 
Latin  translation  of  the  Cural,  which  I  forwarded  along  with  other 
manuscripts  to  Mr.  Ellis.  I  beg  to  add  an  extract  from  that  gentle- 
man't  reply  to  a  letter,  which  on  that  occasion  I  had  the  honour  of  ad* 
dressing  him,  regarding  the  translation  of  the  Cural. 

**  The  books  have  arrived  safe  and  I  commend  your  diligence  in 
collecting  them.  Viramamuni'a  commentary  on  the  Tiruvalluver 
Cural  is  exceedingly  valuable,  and  you  must  use  all  your  diligence  in 
completing  the  copy  and  in  endeavouring  to  bring  the  original  with 
you  to  Madras,  so  that  I  may  be  able  to  compare  them  and  to  complete 
the  correction  of  the  copy.  Should  it  be  necessary  for  yon  to  remain 
longer  to  the  southward  on  this  account,  do  so,  as  it  is  of  great  conse* 
quence  that  an  entire  copy  of  this  excellent  work  should  be  proctired 
for  the  College. 

**  Be  diligent  in  enquiring  after  another  work  of  Viramamuni  and  for 
any  other  books  that  may  be  of  use  to  the  College. 

(Signed)    Yoftra    F.  W.Ellis.'* 
**  MadroM,  27th  September  1816." 

I  further  beg  to  add  some  particulars  which  I  learned  from  the 
sons*  of  Beschi's  catechist,  regarding  the  original  copy  of  the  Latin 
translation  of  the  Cural.  There  were  two  original  copies  of  that 
work— one  without,  another  with  the  Tamil  text  of  Tiruvalluver.  It  was 
not  known  who  wrote  the  former,  but  it  was  supposed  to  have  been  writ* 
ten  by  Beschi,  and  it  is  well  known  to  the  sons  of  Beschi's  catechist,  that 
the  latter  was  written  by  the  Reverend  Father  Julius  Cssar  Potensa, 
the  immediate  successor  of  Beschi,  under  whom  the  said  persons  were 
disciples  at  the  church  situated  in  Porthacoody,  in  the  district  of 
Trichinopoly,  and  they  were  present  when  the  said  work  was  exe* 
euted  by  Father  Potensa.  The  said  persons  also  gave  me  a  small  book 
which  is  vrith  me  still,  written  by  Father  Potensa.    On  my  comparing 


•  IHyiriyam  PUlel  and  Amlrda  PUlei.  who  were  the  tons  of  Chowrimootoo  Pillei* 
aeschi't  eatcchUt,  and  who  f^are  me  much  information  reepecting  the  life  of  Betchi»  as 
well  as  bit  valuable  works,  and  whom  I  met  at  Caiiyam  Putti,  a  Tillage  which  is  about 
midway  between  Tanjore  and  Trichinopoly, 
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the  little  book  with  the  said  Latin  translation  of  the  Coral,  I  foand 
that  both  had  been  written  by  Potensa  himself.  On  my  producing  both 
the  originals  to  Mr.  Ellis,  he  was  unable  to  ascertain  whether  Beschi  or 
Potensa  was  the  translator,  as  there  was  no  title  page  to  either  of  the 
copies,  but  he  was  inclined  to  decide  in  favour  of  Potensa,  because  the 
manuscript  was  in  his  hand-writing.  He  has  therefore  merely  alluded 
to  this  translation  as  the  work  of  "  the  Latin  Commentator,"  and  in- 
tended to  have  entered  more  fully  into  the  subject  in  the  preface  to  his 
own  translation,  which  unhappily  he  did  not  live  to  finish.  The  portion 
translated  by  Mr.  Ellis  himself  was  intended  to  comprehend  the  first 
part  only,  called  ^fiuutrii  (Arappal)  on  virtue,  containing  twenty- 
four  chapters. 

In  pursuance  of  this  resolution,  eighteen  chapters  of  the  Cural  were 
translated  and  exemplified  with  quotations  from  the  best  Tamil 
authors:  of  these  chapters  which  he  translated,  thirteen  only  were 
printed  and  the  rest  are  with  me  still  in  manmeript,  as  Mr.  Ellis  died 
before  he  could  finish  the  task  he  had  underuken. 


Work*  wriiien  in  Tamil  by  Father  Beschi,  intended  far  the  u$e  of 
the  Hindoos  in  general. 

22.  Tonnul  Vilaceamis  i^,grammar  of  the  superior  dialect  of  Tamil 
by  Father  Beschi.  This  is  not  only  a  complete  and  copious  grammar 
of  the  language,  but,  as  an  enumeration  of  its  divisions  will  shew,  em- 
braces all  that  is  comprised  in  the  scholastic  term. humanitiee.  Its  sere* 
ral  divisions  are,  on  Orthogra^riby^  Etymology,  Composition,  Pro- 
•ody,  and  Rhetoric.  This  woit  as  originally  composed  by  Besrhi, 
contains  the  substance  of  the  Tolcapiam,  Nannul,  and  other  pre-exis- 
tent  treatises  on  grammar,  &c.  As  usual  the  rules  are  in  verse,  accompa- 
nied by  a  copious  explanatory  commentary  in  prose ;  perspicuity  and 
arrangement  are  especially  attended  to,  so  that  a  person  moderately 
idLilled  in  the  low  Tamil  might  soon  make  himself  master  of  this  gram- 
mar. 

All  the  Tamil  grammarians  treat  of  certain  rules  for  this  species  of 

writing,  distinguished  by  the  titles  ^suOu/rQ^mr  or  GpjUdjuth'^ 
Jigappoful  or  SiitifUMsmt  meaning  sensual  pleasure,  andof  L//t>oQuir(5«r 
or  uesL^Os'^sdi'^Purapporul  or  Padeieewagum,  signifying  military 
service;  instead  of  which  Beschi  introduces  a  new  series  of  com- 
positions under  the  names  of  JK^ti— (Aram)— virtue;  Ouircgmr^Perul 
<^matter;    9^uib..(inbam)»pleasure|    •f®— (Vidu)»final    bea« 
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titade,  which  Father  Beschi  says  in  the  third  part  of  hii  Tamil  GrammaTf 
are  the  subjects  fit  to  be  treated  upon  as  a  guidance  for  authors. 

In  composing  this  work,  Father  Beschi  not  only  intended  to  de« 
fine  the  rules  of  grammar  more  concisely  and  accurately  than  the  an- 
cient ones,  but  also  by  means  of  it  to  establish  the  Christian  doctrine, 
which  he  considered  to  be  more  particularly  his  duty  than  any  other 
object.  With  this  laudable  intention,  Viramamuni  has  taken  a 
cooplet  from  Tiruvalluver's  Cural,  and  illustrated  it  by  several  quota* 
tioQB  from  the  Chintamani  and  Ramayanam,  shewing  how  much  they 
fall  short  of  the  standard  assumed  by  the  poet,  after  which  he  intro- 
duces quotations  from  scripture,  and  argues  from  the  purity  of  their 
tendency  that  they  must  have  emanated  from  divine  authority.  This 
is  introduced  in  the  third  part  of  Tonnul,  where  he  lays  down  the 
rules  of  logic. 

Mr.  Ellis  has  translated  the  above  said  couplet,  and  a  part  of  Father 
Beschi's  illustrations,  which  I  have  added  in  the  appendix,  No.  2.  See 
Ellis's  Curat,  page  88. 

The  Tonnul  Vilaccam,  was  lately  printed  at  Pondieberry  by  one  of 
the  native  Tamil  christians,  but,  I  am  extremely  sorry  to  say,  it  is 
quite  incorrectly  done,  because  the  proof  sheets  of  the  work  were 
examined  by  an  illiterate  Hindoo,  who,  without  understanding  the 
plan  of  Father  Beschi,  made  several  omissions  and  useless  additions 
to  the  work. 

23.-»The  Sadur  Agaradi — a  dictionary  of  the  superior  dialect,  like* 
wise  composed  by  Beschi :  it  in  fact  consists  of  four  distinct  diction* 
aries — the  first,  Peyer,  shews  the  several  meanings  of  every  word — the 
second,  Porul,  the  several  words  bearing  the  same  meaning— third, 
Togei,  shews  the  subordinate  species  of  the  technical  and  general  terms 
of  science  and  literature,  and  the  fourth,  Todetf  is  a  rhyming  diction, 
ary.  This  work,  compiled  from  the  various  dictionaries  of  the  high 
Tamil,  of  which  there  are  a  great  number,  is  the  only  one  which  is  en* 
tirely  arranged  in  alphabetical  order,  the  words  in  the  others  (a  few 
sections  excepted,  in  which  the  alphabetical  form  is  used  from  neces* 
sity)  being  collected  into  general  classes,  and  resembling,  therefore, 
vocabularies  rather  than  dictionaries,  except  that  they  are  more 
copious. 

This  work  was  printed  by  the  Board  of  Superintendence  for  the 
College  of  Fort  St.  George,  in  the  College  press,  in  1824,  and  re-prinN 
cd  by  the  Reverend  Mr.  J.  Smith,  a  protestant  missionary  of  the  London 
Missionary  Society,  at  the  Church  Mission  presf  at  Madras,  in  the  year 
1835. 
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Father  Beschi  was  distinguished  for  his  piety,  benevolence  and  learn- 
ing. To  the  conversion  of  idolators  his  principal  efforts  were  directedt 
and  they  were  uncommonly  successful  on  several  occasions.  He  dis* 
played  much  skill  in  solving  various  subtle  questions  with  which  his 
adversaries  endeavoured  to  ensnare  him. 

On  an  occasion  when  he  was  making  a  missionary  circuit,  he  happen- 
ed to  halt  in  a  village  named  Vythisweram  Covil,  and  during  his  walk 
through  the  place,  he  approached  a  pagoda,  where  he  observed  a  con- 
course of  people,  some  of  whom  he  interrogated  respecting  the  deity 
to  whom  the  pagoda  was  dedicated.  They  replied  that  it  was  dedica- 
ted to  Vineideerthan,  and  that  the  blind,  lame,  &c.,  were  cured  by  a 
pilgrimage  to  this  pagoda:  whereupon  Viramamuni  immediately  com- 
posed the  following  verse: — 

He  who  is  afflicted  with  etephantiasig ;  his  brolhef'in'law  with  dia* 
betes,  his  ton  with  a  pot-helty,  and,  moreover,  this  same  Vetoerdnt 
being  unacquainted  with  medicine  to  cure  his  own  diseoiCf  what  eick" 
ness  can  be  heated  by  such  an  one  ? 

The  assembled  multitude  who  heard  this  were  astonished  at  his  know- 
ledge of  their  mythology. 

Being  desirous  of  having  an  audience  of  Chundah  Saib,  the  Nabob  of 
Triuhinopoly,  lie  commenced  learning  the  Hindoostanee  and  Persian 
languages,  and  made  himself  complete  master  of  them  in  the  short  time 
of  three  months.  On  his  first  visit,  Chundah  Saib,  admiring  the  rare 
qualities  of  this  distinguished  divine,  conferred  on  him  the  surname 
(i  c«t  UJLi  JiiAMS  Ismattee  Sannyasi,  indicating  his  excellence  as  a 
religious  devotee,  and  presented  him  with  a  palankeen,  inlaid  with  ivory, 


*  Vydenada  Swamy  called  V€Ioorin,  the  deity  aborementioned  under  the  appellaiion 
of  Vineideerthan,  is  represented  as  afflicted  with  elephantiasis  or  an  enlargement  of  one 
of  his  legs,  his  brother.in>law,  Vishnu,  with  diabetes,  and  his  son  Pilliar  or  Ganesa  with 
an  enlarged  stomach.  The  words  here  used  hare  also  a  double  meaning.  Vadakkal  is 
"  Foot  upon  dispute,**  alluding  to  the  attitude  in  which  Siva  disputed  with  Kali,  dancing 
on  one  foot,  as  well  as  elephantiasis.  Nirishivu  is  **  running  of  water,"  alluding  to  the 
Oaoges  flowing  from  Viihau's  foot,  as  well  u  thediscste. 
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in  which  his  grand-father,  Sadoolah  khan,  used  to  ride.  Tlie  Prince 
also  granted  for  his  maintenance  a  free-gift  of  four  Tillages,  named  Boka« 
lur,  Malway,  Arasur,  and  Nullur,  in  the  district  of  Trichinopoly,  north 
of  Coladam,  yielding  a  net  revenue  of  12,000  Rupees  per  annum,  and 
appointed  him  to  the  office  of  dewan.  Whilst  in  that  office  he  retain, 
ed  the  habit  of  a  religious  devotee,  and  on  his  circuits  assumed  all  the 
pomps  and  pageantry  with  which  Hindoo  gurus  usually  trafel,  along 
with  the  civil  Mahomedan  honours,  such  as  chobdars,  horsemen,  drums, 
fifes,  caparisoned  state  horses,  burcarrahs,  daloyets,  nowbur,  tents, 
&c. 

Although  he  was  now  engaged  in  state  affairs,  and  continued  his 
study  of  the  Hindu  sciences  and  the  composition  of  several  useful 
works,  yet  his  principal  efforts  were  then  directed  to  the  conversion 
of  idolaters,  whilst  he  amused  himself  in  the  reading  of  Tinifalluver 
Cural,  Naladiar,  Chintamani,  Raroayanam,  and  other  celebrated  Hindoo 
works. 

Viramarauni  continued  to  hold  the  office  of  dewan  in  Triehinopoly* 
until  the  year  1740,  when  that  city  having  been  besieged  by  the 
Mahrattah  army  under  Nather  Sing,  and  Chunda  Saib  made  prisoner, 
he  proceeded  to  Manapar,  and  remained  there  in  the  service  of  the 
ehurch. 

But  unfortunately  a  constitution  much  broken  down  by  incessant 
study,  and  laborious  travels  in  countries  whose  climates  are  so  prejudi* 
cial  to  European  constitutions,  particularly  to  one  who  led  such  a 
life  as  he  did,  shortened  his  life ;  and  consigned  him  to  a  world  of 
better  existence,  where  he  is  no  doubt  gone  to  receive  the  reward 
of  a  life  well  spent  in  the  discharge  of  those  duties,  which  devolved 
upon  him  as  a  man  and  a  Christian.    He  died  at  Manapar  in  the  year 

1742. 

When  all  the  circumstances  of  his  life  are  taken  into  consideration, 
many  will  be  of  opinion  that  such  pomp  as  has  been  above  described 
did  not  proceed  from  worldly  motives.  Although  some  of  the  Mission- 
aries murmured  against  such  proceedings,  men  of  sense  will  at  once 
perceive  that  the  Jesuits  did  not  display  such  worldly  splendour  to  im- 
prove their  income,  or  to  enable  them  to  support  their  families,  for 
family  they  had  none,  and  therefore  no  one  can  say  that  they  took 
pains  for  such  purposes,  but  purely  with  a  view  to  get  the  people  of 
this  country  to  embrace  the  Christian  religion.  For  this  sole  purpose 
then  the  Jesuits  assumed  the  habit,  &c.,  of  the  Hindoo  priesthood,  re« 
jecting  animal  food  to  which  they  were  accustomed  from  their  infancy, 
and  living  on  vegetables  and  other  meagre  diet,  to  which  Europeans  are 
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not  trained,  that  the  cause  of  Christ  may,  even  at  the  risk  of  their 
health,  and  other  bodily  discomforts,  not  meet  with  any  obstacle  ou 
those  scores. 

The  most  valuable  Missionary  of  the  Society  of  Jesus,  the  Reverend 
Father  Robert!  Nobili,  perceiving  that  the  high  caste  people  of  this 
country  had  an  aversion  to  the  Christian  religion,  under  an  impression 
that  in  embracing  it  they  would  be  lowered  in  the  eyes  of  their  heathen 
relatives,  and  the  intercourse  between  them  in  consequence  discon- 
tinued, and  if  discontinued  nothing  could  equal  such  degradation,  hep 
our  Christian  champion,  spared  no  pains  in  discovering  a  method  of  re- 
moving such  impression.  He  was  so  far  fortunate  as  to  find  out  that  it 
consisted  in  the  manner  of  living,  and  this  among  the  Hindoos  was  of 
the  most  harmless  and  simple  nature,  and  nowise  inconsistent  with 
Christian  principles,  inasmuch  as  it  required  only  an  innocent  change 
by  the  Christian  preacher  of  his  habit  and  diet  to  that  of  the  native 
priesthood.  These,  though  not  contrary  to  the  principles  of  the  gospel, 
yet  being  in  a  worldly  point  of  view  both  unprofitable  and  prejudicial  to 
health  and  comfort,  were  yet  readily  assumed  by  our  divines,  whereby 
they  had  the  happiness  of  bringing  over  to  Christianity,  not  only  many 
men  of  high  caste,  but  through  their  means  whole  Indian  tribes. 
Under  these  circumstances  it  must  be  evident  that  the  assumption  of 
such  habit,  &c.,  was  caused  purely  by  an  ardent  desire  of  promoting  the 
•ause  of  Christianity,  and  not  to  obtain  any  worldly  advantage. 

As  the  Jesuits  became  thorough  masters  of  the  languages  of  the 
country,  and  the  authors  of  admired  compositions  in  it?  they  were 
therefore  qualified  to  wear  the  costume  of  the  priests  of  the  country, 
and  to  preach  with  eloquence  and  persuasive  effect,  convincing  and 
delighting  the  natives  themselves  in  the  language  of  the  country. 
Moreover  the  books  of  the  Jesuits  are  read  by  the  Hindoos  in  general 
with  pleasure,  to  this  day,  because  they  are  so  elegantly  and  akil fully 
adapted  for  inculcating  and  recommending  the  Christian  religion. 

What  prevails  as  rank  among  Europeans,  may  in  a  manner  be  com- 
pared with  the  caste  of  the  natives.  However,  there  is  a  difference 
between  rank  and  caste ;  because  if  any  European  of  high  rank  asso- 
ciates and  eats  with  a  low  man  of  his  nation,  the  former  cannot  be 
degraded  into  or  become  a  man  of  low  rank,  as  the  Europeans  have 
never  had  any  distinction  of  caste,  either  before  or  after  they  embraced 
Christianity.  The  natives  are  differently  situated.  If  a  Brahmin  or 
other  high  caste  native  associates  and  eats  with  a  low  caste  man  of 
his  country,  the  Brahmin  will  be  considered  as  having  become  a  low 
caste  roaui  there  being  separate  sorts  of  foods  for  the  different  castes 
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of  this  country.    There  is  no  such  difference  in  eatable  things  among 
people  of  high  and  low  rank  in  Europe. 

Although  the  natives  do  not  associate,  nor  eat  with  the  low  caste 
people  of  their  own  country,  yet  they  consider  them  as  themselves 
with  regard  to  spiritual  concerns.  The  civil  distinction  of  caste 
cannot  therefore  be  contrary  to  tbe  second  great  commandment  of  God, 
as  it  is  not  applicable  to  the  associating,  eating,  &c.,  but  refers  to 
spiritual  concerns  alone.  See  14  chapter,  verse  17  of  St.  Paul's  Epistle 
to  the  Romans,  ''  For  the  kingdom  of  God  is  not  meat  and  drink.'  * 
In  opposition  to  this  Scripture  it  is  asserted  that,  a  Brahmin,  Chatriya, 
Vaisya,  or  Sudra  cannot  become  a  true  Christian  unless  he  associates 
and  eats  with  them  the  food  served  on  their  table,  which  has  been 
dressed  by  Pariahs.  Surely  this  is  not  in  conformity  with  the  Scrip- 
ture of  St.  Paul.  See  verse  15,  chapter  14  of  St.  Paul  to  the  Romansy 
*'  But  if  thy  brother  be  grieved  with  thy  meat,  now  viralkest  thou  not 
charitably.    Destroy  not  him  with  thy  meat,  for  whom  Christ  died." 

If  we  relinquish  the  distinction  of  caste  we  shall  be  unable  to  marry 
the  daughters  of  our  heathen  relatives,  and  we  should  be  unable  to 
indulge  the  hope  of  our  heathen  relations  becoming  converts  to  Cbris« 
tianity. 

The  Jesuits  being  acquainted  with  all  the  practices  and  customs,  as 
above  described,  did  not  interfere  with  them  as  long  as  they  were 
not  in  themselves  sinful,  nor  connected  with  the  heathenish  ceremo- 
nies of  the  country.  Yet  they  were  very  particular  in  preventing  all 
sinful  acts  and  superstitious  ceremonies,  by  preaching  and  publishing 
numerous  works,  particularizing  in  them  what  might  be  retained  and 
what  ought  to  be  rejected,  and  peremptorily  prohibiting  the  observance 
of  any  thing  contrary  to  Christianity. 

In  other  respects  they  conformed  entirely  to  the  customs  of  the 
country,  in  which  they  lived,  according  to  the  example  of  St.  Paul, 
1st  Cor.  9,  20.  **  To  the  Jews  I  became  as  a  Jew  that  I  might  gain 
the  Jews,  &c.'*  so  the  Jesuits  assumed  the  title  and  appearance  of 
Brahmins  to  gain  the  Brahmins.  Moreover  they  abstained  from  the 
use  of  animal  food,  and  lived  on  rice  and  vegetables  according  to  the 
customs  observed  by  the  high  caste  people  of  this  country,  for  they 
did  not  care  to  pamper  their  bodies.  See  St.  Paul's  1st  Epistle  to  the 
Corinthians,  chapter  8,  ver.  13.  "Wherefore,  if  meat  make  my  brother 
to  offend,  I  will  eat  no  flesh  while  the  world  standetb,  lest  I  make  my 
brother  to  offend.*^ 
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Appendix  No.  1 — Specimen  of  Father  Bb8chi*8  Poem^  quoted  hy  Mr. 
Ellis  m  hU  transloHon  of  ike  Curat:  together  with  eomefew  additunud 
innulatiotu  qfthe  same  poem  from  my  late  publication  entitled  Ae  Fadigam* 

ON  THK  ATTRIBUTES  OP  GOD. 

Vide  EUUe'i  Cural,  page  23. 

yira*mamuni,  by  which  title  the  Rev.  C.  J.  Bescki  is  best  known  as  a 
Tamil  author,  in  the  27th  book,  ^irusuut^eniL^  of  his  epic  poem  the 
Tembavani,  commencing  with  the  I56(h  and  ending  with  the  163d 
▼ersCf  introduces  Joseph,  the  husbaud  of  St.  Mary,  explaining  the  attri« 
botes  of  the  Deity  :  of  these  I  shall  quote  only  the  two  first,  as  the  re« 
maining  six  contain  merely  the  separate  illustration  of  each  attribute, 
of  which  a  shorter  and,  therefore,  more  perspicuous  explanation  will  be 
given  from  another  work.  To  each  verse  of  this  poem  the  author  has 
added  a  prosaic  gloss,  frequently  expanding  into  a  comment,  from  which, 
as  affording  a  fuller  view  of  the  subject  than  the  text,  the  translation  is 
made* 

mjSed^J^muifie»p^{<0LLirir(gmpQfifi 

eu(giIiu9i>Bfar0iuf8r^(p  toir^ 

(9  flAr  L.  CD  4F&9«)ari9Qar  c&r  (ip  T 
^/r^<D«  £.  ao/raoii)  tt/ ^^;f  cSr  or 
^/r^^^iL  1^^  Q^iT  «o/r«)  «»&](?  iLT. 

iLLS^i^^Jk jiSI0iu4)€dir   ^dranjafimpmf  Old&^^its  (gettpaSJ^miLtf 

^mrp&TCSiUituirtSiif^mtrfuifisBiR^^  jrOtOiTT   OLDljajrarC^mj^mr 

ijS&€Oir^mjmOfimjar&tiiQardT(S)i'  ^aisiu(r€d€r^jDJi^sfi(gmr  ^H 
iufmrmunuirOtiiQ^fi(gffiauirtii  ^ir^OuidTui^Qs>ir&€0fr90ii(:^miir 
jaeossmriistiriO^ir&sSIs  «fl>iS.®(?ajQar«Br(9<ir  ^m^OujAs^ 

iL9BTQjiUii0^ii§iiir^ttiQpar^ir/fA 


1 S40.]  Lift  and  fVriUngt  of  FaOier  BetckL  273 

tS  jDu  iS  ji  ^  air  ff  tsar  ^^ii 

Infinite  goodnesM  extending  to  all  and  the  absolute  deprivation  of  aU 
defecif  these  two  are  the  appropriate  and  unvaryi$ig  attributes  of  the  true 
God,  worthy  to  be  adored  by  alL  From  this  root  the  six  attributes  by 
which  the  wise  have  endeavoured  to  convey  a  knowledge  v/  the  true  God 
have  arisen  like  branches ;  they  say  that  he  who  possesses  all  these  is 
God,  but  that  he  who  is  deficient  in  one  must,  alsoj  be  deficient  in  the  rest 
and,  consequently,  not  God,  Therefore,  said  Joseph,  even  as  they  at» 
tempt  to  depict  in  ink  the  sun  with  unnumbered  beams,  will  I  in  languaga 
oil  inadequate  endeavour  to  explain  the  six  attributes  of  the  Deity, 

Existing  by  himself:  existing  without  beginning;  existing  independ- 
antly  of  the  organs  of  sense ;  being  possessed  of  everlasting  and  univer^ 
sal  goodness ;  pervading  all  space ;  being  the  first  eauie  by  which  (dt 
things  were  created  at  once  and  without  assistance:^ these  six  attributes 
describe  the  divine  nature  of  the  true  God,  worthy  to  be  adored  in  tha 
heavens,  shining  like  gold,  and  in  all  worlds* 

These  six  attribuicF,  expressed  in  the  same  temos,  are,  also,  found 
under  the  word  ^mrih-ei-  in  the  Togei-yagaradi  or  third  di? isioa  of 
Tira-mamuni's  Sadar-agaradi,  or  dictionary  of  the  high  Tamil  in  four 
parts,  and  tbey  are,  also,  enumerated  in  the  commentary  on  the  follow- 
ing  cooplet,  which  contains  the  invocation  prefixed  to  the  part  treat- 
ing  on  prosody  in  bis  grammar  of  the  high  Tamil,  entitled  Tonnal- 
Vilaccam. 

iufnliLipjBeoOLti€Oirdi%smJip(0Qjir!r^Li.^fm^ 
struLfjoaji^QpiTLfgii^in^Q^ihtuiruQu, 

Havings  to  obtain  his  oid,  worshipped  the  feet  of  the  only  CM,  uho 
united  with  all  good,  possetseth  the  dm  attribute4f  1  proceed  to  ostpUm 
ike  ruks  of  prosody. 

PRAISE  OP  GOD. 

As  a  further  exemplification  of  the  success  with  which  Vira-mamuni 
has  imitated,  not  merely  the  expression,  but  the  modes  of  thought  of 
the  previous  Tamil  writersi  the  foUowiog  stanzas  are  selected  from  the 
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Tembavani.  In  the  poem  which  is  added,  though  by  no  means  intended 
to  emulate  this  author  in  perfection  of  language,  a  similar  imitation  of 
the  style  of  these  writers  has  been  attempted;  with  what  succesa  tbe 
reader  will  judge — 


ymj€arJf^iriiQtuQua9aijD(0iu 

Thou  art  the  tea  of  virtue,  thou  art  the  tea  of  grace,  thou  art  ih$ 
most  benevolent f 

Thou  art  the  tea  of  potter,  thou  art  the  aea  of  prosperity,  thou  art  tha 
tea  of  wisdom  which  enlighteneth  the  mind ; 

Thou  art  the  confirmation  and  the  life  of  the  world,  to  whom  is  no 
likeness; 

Thou  art  the  sea  ly  which  I  am  confirmed,  thou  art  tome  as  a  mother 
and  father ;  art  thou  not  all  to  me? 

Thou  art  the  infinitely  bright  and  heavenly  sun,  which  cannot  be  hidden 
by  the  assembled  clouds  and  which  sinkeih  not  into  the  ocean; 

Thou  art  the  sea  of  constant  felicity  which  hath  neither  swell  nor 

wave  ; 

Thou  art  an  impregnable  castle  which  no  foe  hath  ever  taken;  thou 
art  the  mountain  which  supporteth  the  earth; 

Thou  art  the  life-giving  nectar  which  cureth  all  distemper,  allayeth 
dl  pain  and  removeth  all  defect. 
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0^jpifi^€DUJiiS)«rrQp«sfi(p^/rij^SeKr^fi/Da(r$€irQ^djS98flQetiirij/ 
Si^jptiLsteoiufij^tearirQ^triufsk^jpt^Qpirw^iupjffiesitruQuirljf 
iLirjpfthQutr0mujfr€S^/j§9ifrQpLLir(jir)jSttoOsirmLDir(!uirijf  [(7ujn'. 
MSjjifi^eSirfi^^  L^jBi^ssu.eOfr^fi    0^€arsOsseairsiri±.  L^(^&rfr 
^edl/BirsOsirQ^  irssT^^t^^Lj^BtfiQeuir^fl/FirsOs/rQuehuissS^SLps 
^9Sjgn'sOsir(Sufiuj€ffLj4sifidsiL^/giriOstr(Bsn'LD€0^i-iaLp^ 
O^tdl/ffriQsiT^^TUL^ar&Lisifi^fimOuiLfSipuuQa^irujjf 
^ti^iriQair(Sl/B(rjfi7fasruLi4BLfi^fiiuir^9snsinesairS'fi/§tTQtutr^ 

O  thou  who  in  thy  protecting  kindness  art  angry  and  in  anger  de* 
Hghteth  in  mercy  ! 

O  thou  who  without  instruction  knowest  all  things  and  sayest  all  things 
without  a  voice  ! 

O  thou  who  in  the  midst  of  all  things  changeable  art  by  thy  nature 
unchangeable  ! 

Wilt  thou  not  vouchsafe  to  shew  the  shore  to  me  who  am  sunh  in  the 
everlasting  ocean  of  thy  praise  y 

The  resplendent  beings  of  heaven  praise  thee  by  their  tongues  qf 
light; 

The  carious  birds  praise  thee  by  the  tongue  of  joy ;  the  flowers  qf  the 
grove  praise  thee  by  the  tongue  ^f  fragrance  ; 

The  waters  praise  thee  by  the  tongue  of  transparency,  O  thou  who  art 
praised  for  ever  / 

WiU  thou  not  teach  me,  the  ignorant  and  the  dumb,  to  praise  thee  by 
the  tongue  of  love  y 

0/g(r^t^Q^>shou^(i^Ceu  Qs'uSjrjpiLti^^jQ^G^ 

tL^fDiTuSleos^jSTeoQiu  il^iu srp  11^90 u.in so irQiu 
*csi!r uSeouu.ir si-^Qeo  sjBu^aSlirOu^seD[rCm 
meoiraSeo^sfi^dtu  mwlr^QjuiiCoi^^esin'Quj 
Ljetiir uS€i)LD£fiLCi*G€or  LffiLLeOjrt^O^fTQpG^A', 
i£0Lfi«SLOA)<f^tp(«A)  LDesi/DLDtSeLjfUffuajQ«ar 

u9Q^LD§SiiLjG0Q^€irOir  uSasrOirirQO^iTQfiUiti^Qiu 
(^Q^LDsSiupQjs/SQiu  OsirQfiLDeojn^O^tTQpGjgeirm 

O  thou  who  hast  the  power  to  cause  dread,  but  art  not  disturbed  by 
thine  anger  !  0  thou  by  whose  mercy  grace  is  vouchsafed  and  unniifii- 
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hered  blessings  are  con/erred!  0  thou  tcho  art  the  kntnvledge  which  giveth 
understanding,  who  in  the  human  form  destroy edst  sin!  whoariapre* 
eious  jewel  set  in  gold!  I  worship  thy  feet  diffusing  fragrance. 

O  thou  who  poisesseth  knowledge  not  conveyed  by  words  and  art  the 
word  by  which  the  highest  virtue  is  cot\f erred!  0  thou  who  art  a  broad 
ocean  without  a  shore  and  the  shore  attained  by  beatified  spirits!  O  ikou 
who  art  eternal  happiness  without  limit  and  the  limit  to  be  attained  only 
by  unceasing  devotion !  O  thou^  the  Son  of  man  without  an  equals  I  wor» 
ship  the  newly  blown  flower  of  thy  feet  ! 

O  thou  whose  protecting  grace  resembleth  the  shade  of  fragrant  flow* 
ars,  who  art  the  exalted  sense  of  the  scripture,  whose  hand,  bounteous  as 
the  clouds,  di^penseth  felicity,  who  art  alone  the  cause  of  salvation,  whose 
feet  those  dwelling  f7i  the  two  worlds  adore  and  adorn  with  flowers,  who 
art  both  the  teacher  and  the  path  qf  virtue,  I  worship  the  blooming  flower 
of  thy  feet! 

THE  DESCRIPTION  OF  THE  COUNTRY  OP  JUDEA. 

On  the  Cloud  and  Rain* 

Ljm^eOirih€SsrihLS€eiL^Ofirrjp,ihOun'(T^t}^LjQSiL^Oufr(^aj 
Oojir^eOiruieeiLfiOQjmrOafrt^tLfd^sOsn'QeSQrijQ^ 

^m^€0iriiS(^Liijgsi\aS€erOLDtsr]i(2^ir^p, 
GuirjLfjDiLOsirQOuirQ^fi^soQ^jr^fiO/DljiiQ^frsiSfCeup 

^prif  t-j/DitO  sfr(S>€u^  n^QfijrO^tr  eSOuj  ear  ^fi  if  f^ 

^iTLi/DitO'Sira^^skrQfiQJhQfiLpitiQesrLDn'i^^ir, 

uosiL-OiuearifQ^(^LJU9ox/Bffuuu.irfip€stGu&eotrp 

S9SiL^OiuesreO^jSs(^%em(0tutr®^pjSiu^mwp 

0sir€DL^0ujariF0a'QptSJ^ehQ(n)Qwa9eh0(!pjpiij(^eilir 

uSesiL^OujeeriFOeFn  ilsStuJr(tpQ4i)(ijODtreS5iOufrifiuj. 

As  in  an  army  arrayed  for  battle,  over  all  the  sky,  where  the  birds  rove, 
white  clouds  appear  resembling  white  banners ;  but,  having  fllled  them^ 
selves  with  the  clear  waves  of  the  ocean,  they  spread  abroad  and  seem 
like  a  mighty  herd  of  black  and  furious  elephants. 

Like  bright  spears  glancing  from  the  breasts  of  enemies  in  the  fleld 

<^  I  tin  an  inTtriable  iul«  in  the  Tamil  language,  after  the  inTOcation,  and  the  state, 
ment  of  the  subject,  to  open  a  poem  with  a  description  of  the  hero's  conntry,  and  of  the 
capital  where  he  is  supposed  to  hare  reigned  or  floorished ;  and  these  are  represented 
in  the  most  farourable  colours ;  not  such  m  they  are  believed  to  have  been,  but  such  as 
the  poet  ehooses  to  describe  them.  In  this  dMcription.  the  rains  which  descend  in  the 
monntains,  the  streams  which  flow  f^m  them,  and  the  consequent  fertility  of  tht  coua- 
try,  MTn  DUl  to  hart  their  pUcc.  Vide  page  lU,  Shea  Taaii  Grammar. 
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#/  hatile,  they  darted  thgir  lightninge  dissipating  darkness  in  every  quar* 
ter  and,  Irembiing  as  it  were  by  the  reverberating  sound  of  leaiher'bound 
eymhols,  the  black  and  watery  douds  thundered  aloud. 

Though  atfirtt  taking  the  appearance  of  an  army  prepared  for  horrid 
battle f  at  lengthy  as  the  liberal  minded  bestow  their  gifts,  diffusing  cold* 
neee  over  the  mountaine  and  the  whole  expanse  of  the  earth,  the  extended 
elouds  poured  down  abundant  rain, 

ON  THE  STREAMS. 

ut^/i^Js-e^enfuuiu^UL^eSfiiijiaDn-uu^^fsutr 

^(g^G€0irOajfirr(^ASiajs&Q€0ei)iriisi^f(5jg 
€r(g^&odirO^ifieS0S)iiijg^^tAnii(^fiQpfsQ^ 

e3  (Watts' lu  rr  0  IT  so  IT  (hO^  jpi /gjieSii^mj^iu  Quit  dkCp, 

From  Padigam, 

fioopfi^(^^^eaftt^^eitruiOfi/Sa9paiSuOutr(i^(ser(0U!rdrrj)iih 

QpesifDfit^(rfi^esii^9(r(iurr4aTjfiiSbQps^si^thQft9^a^Qu(rdkj0i}^ 

Ouira>fi3^eSirjifitfififmfrCL.rr(S)ihLi^arkOLDf^ifOsTmt^fnLs^ 

^eiifi>^GSirJt^u,^j^LL.(^L^Q^^edl^^C^Jh(ifii)^G^ifffitrn; 

OuiriijO€'oiffOff&^ihajiraSI^Qufr&SOmjfr(SiQu0(giLCuir9d 

OioljOs'eoiFO^&^ih^^Oc'rffiO^^s^lfiLiieSlartkjujjiQ^iri^u 

Like  those,  who,  for  the  benefit  of  others,  teach  the  learning  they  have 
acquired,  the  mounteuns  abounding  in  gold,  whose  summits  are  embraced 
ky  the  clouds,  cast  forth  all  the  water  they  had  imbibed  and  the  nectarean 
streem,  murmuring  incessantly,  rolled  en  its  swelling  waves. 

The  streams  passed  boldly  all  the  rocks  that  opposed  their  passage 
and,  leaving  the  far^emtended  tract  of  cultivated  land,  bright  with  ex* 
haustless  wealth,  without  stay  flowed  towards  the  azure  ocean  ;  ae  the 
wiee,  who,  renouncing  all,  aepire  alone  to  obtain  heaven. 

The  following  two  streams  of  tbe  rivers  are  said  to  have  been  crossed 
by  the  holy  family  on  tbeir  journey  from  Bethlehem  to  Jerusalem ;  and 
from  Jerusalem  to  Egypt. 

They  (the  holy  family)  met  with  a  etream  which  descends  from  tha 
mountains  ae  speedily  as  the  anger  of  the  holy  men  ie  appeased — or,  with 
velocity  #t«ii||r  to  that  with  which  the  wealth  ef  those,  who,  having  for* 
eedken  that  which  ie  right,  abandon  themselves  to  unlawful  desires,  is  die* 
eipated  i^'-oTf  to  that  with  which  unlawfuUy'aequired  gaine  are  ameumm 
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•J,— 4iii£?  having  crossed  the  current  and  turned  to  the  right,  they  arrived 
at  the  land  of  *  Muliei  flowing  with  honey. 

The  river  pursued  its  course,  increasing  in  its  progress  hy  supplies 
from  different  streams  swollen  hy  the  rains  dischargsd  from  the  parsing 
teeming  clouds,^as  lies  are  exaggerated  by  different  fabricators  who 
happen  to  communicate  them  in  succession, — entering  the  deferent  vege* 
table  creations, — like  truth  which  carries  happy  effects  in  its  progress^ 
and  winding  like  a  hooded  serpent  coming  on  its  way, 

OPERATION  OP  CULTIVATION. 
From  Padigam* 

Os^jSta^eiirihLjat^iBmpQePajJSiuttJderuL^Oajn'jsidQ 

Oul^JlSfL|€Olrt}i^^fi(0Uf^sQ€O0^u&uu.&JL-^Q 

0uiaiH^fifitrQ\u9sr0^t^9tJ^9dtriQifiiljut^i2j» 
Laain^^^jfir^fiimredeSii/gQeoa^/rujQs'ujwfrlrm^^tS 

GQj!r«Slarii^upsein^Gujr(grre»^tufrt^iu&utrp 
Ofl!r€S^sirjipGmiir!rSpuQuQ^(h€Sifi{rQjeti^(IuirArGp, 
Q^irmsoSJh  Liars'^  If  Oajn-tArQfiarfiQiutrL^iriSiU 

j^ssUiir§£fnSesrQirtr(Si^^^euOiuirifis(^p&Cuir^(0/f, 
^iituirn^(i^u(^urrp7a>u9iusk,^jSjpieS 

mjirjruiir^0^i^«OMii/f^Osir«Ar(SlOuinuiisuSm 

Gufrii/girOiAmsJSeiJf^eitifQuiri^uiinJBirmtrS', 

OiOfbsedf/gOuirijeSeoAQOinibOsirmuekjirsStarOuirJb 

mfu^e0^/gO^^uscL.ii^^pO/Difi/i^9a€kjUi^^^m 

aDSSoi>p^QliC/f/D(S^irsse£/f/siSldfrse£/ijSi^ 

*  Land  in  India  la  diTided  into  <!▼»  kinds,  lit  (Sfi^^  (Kuringee)  mountain  or  moon* 

ialnoaa  land,    ted  lj^SIa)  (Palei)  parched  or  deiert  land  without  water.    8rd  G^^SlR' 

(Mnllei)  foreat  or  pasture  and  shrubby  land.   4th  ^(3/fi^  (Marudam)  well  watered  or 

wtt  land,  fitted  for  eulUration.   HtflA^^J^^  (N^dal)  maritime  land,  ^  bordering  on 
thasea. 

IntheTamU  fiunmars  art  detoribed  the  diiferent  tribes  of  men,  the  diffsrtnt  ipedafi 
Of  animals,  birds,  trees,  flowers,  and  produce,  ftc,  peculiar  to  each  kind  of  the  said  lands. 
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THE  HUSBANDMEN  ARRESTING  THE  STREAMS. 

The  people  arresting  the  full  stream  and  turning  it  to  advantaget 
conducted  it  to  the  broad  fields  abounding  in  fragrant  flowers  ;  fl#, 
restraining  the  five  organs  of  sense  from  their  mvn  ways,  the  wise  con* 
fine  them  to  path  of  virtue. 

Ploughing. 
The  ertensive  earth  girt  hy  the  deep  and  salt  ocean,  supplies  with  alu 
ment  even  these    ungrateful  children   who  tear  and  rend  her  bosom  and 
thus  performs  an  act  of  charity  which  is  rare  even  among  the  penitents 
who  do  good  to  those  that  hurt  them. 

Sowing, 
The  doctrine  inculcated  by  a   merciful  priest  is  promulgated  after  the 
fashion  of  the  song  sung  by  sowers  accompanied  with  the  dancing  of  the 
pretty  village  girls  resembling  the  car  draun  festival,  viz. — may  a  grain 
of  paddy  nourished  by  water  produce  hundred  millions  of  grains. 

Weeding. 
j4s  the  lotusf   lily  and  other  water  flowers,  though  beautiful  to  behold 
are  plucked  out  as  weeds,  so  sages  eschew  matters,  though  productive  of 
benefit,  if  not  virtuous. 

Heaping. 
The  green  corn  erects  its  new  born  stem  lil'e  the  mean  suddenly  possess* 
ed  of  wealth,  but  bends  its  full  and  ripened  head  like  men  of  real  merit » 
The  husbandmen  having  cut  the  sheaves  of  paddy  resembling  pearls,   col- 
lects them  into  heaps. 

Sorting. 

Like  those  who  embrace  truth  avoiding  the  lies  which  are  mingled  with 
it,  husbandmen  ieparate  the  paddy  from  the  straw  by  buffaloes,  and  store 
vp  the  pure  grains,  partly  for  their  oum  livelihood,  and  partly  for  the  poor 
who  wait  for  charity. 

This  U  the  translation  of  a  ckoriambic  stanza  by  Vira-mamuni,which| 
though  professedly  describing  Italy,  is  entirely  in  the  manner  of  the 
Tamil  poets  and  in  every  respect  appropriate  to  their  climate  ;  it  forms 
the  example  for  the  construction  of  the  species  of  verse  called  calippa, 
in  the  fourth  part  of  the  Tonnul,  on  Prosody. 

(  Ooji^ssSuuir,  ) 
Os^ar^sfirOun'ifiiusQa'&QjjSho^sjDQpL^stl/ 
Oufr9sr^tfiru9SitnuLJLjQj€BtOui&eoiri}iLj!rfsfiirmQL^ 
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Here  pour  the  waters  from  the  clouds  of  heaven, 

Diffusing  wealth  and  virtue  through  the  land, 

Whose  wide  dominion^  like  the  ambient  sky, 

Spread  its  protecting  influence  6*er  the  earth. 

^0  fragrant  fields,  where  creeps  the  pregnant  conch. 

From  flowery  taken  the  full  stream  flows  ;  the  while 

The  peafowl  dances  neath  the  verdant  shade 

Of  sweetly  scented  groves.     The  ripened  rice 

Overtops  the  cane  and  flowery-fingered  girls 

fVith  liberal  hand  to  all  the  poor^  who  swarm 

Like  bees  around,  distribute  many  a  sheaf. 

And,  white  their  hair  by  odorous  wreaths  adorned 

Jtloats  loosely  in  the  breeze,  join  in  the  dance 

As  at  a  marriage  feast,  their  nimble  feet 

Accordant  to  their  sounding  hands.     And  here 

The  luscious  juice  fiows  from  the  cane  compressed  ; 

Unnumbered  fiowerets  scent  the  ambient  air  ; 

Unnumbered  trees  their  racy  fruits  afford. 

The  various  produce  of  the  plenteous  field 

And  boundless  wealth  that  satiates  the  mind, 

Thus  yieldeth  Italy,  delightful  land  ! 

On  Devotees  of  the  Christian  Religion, 

The  Hindus,  however,  among  whom  it  originated,  have  carried 
their  ideas  of  the  '*  Divine  Philosophy"  farther  than  others,  as  the/ 
require,  not  merely  the  relinquishment  of  every  selfish  attachment^ 
but  the  utter  annihilution  of  self :  even  this  is  not  considered  by  Vira- 
mamuni,  as  inconsistent  with  doctrines  of  his  own  Church,  as  the  fol* 
lowing  extracts,  in  which  occur  the  ever}-  expressions  used  in  the  last 
quotation,  will. evince. 

jiojOuijBiU^/BsrCjuvu^jia^^fi  jp^emO\uQfissToS^u^m^^lrm2ij 
SQiOiL^iuirQe^lijjstrOestearO^ekQt)  iU£^(v^upjSis^fij}iM(^p 
Jg^Q^Xi^^SltmQxr^(TJfi^lBarQuJ^(n)^fieu^^^UQJmms9Dt^^eSsrl^^'esr 
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^irtSrrjDsarOfisBtjj9(t;^^(^fiuupjDjiii 
C  js  IT  JfTjDear^t^pOs  n-QjirdQ  ej  IT  £fiajf 

^trJn-pGSrLC^€SiS^aj€0(^LDfrL^(BCLD, 

When  the  meant  are  eought  by  which^  forsaking  sin,  the  soul  may 
be  protected  from  the  evils  spread  through  the  world  and  everlasting 
happiness  may  he  obtained;  it  will  be  found  that  devotion,  by  cutting 
off  the  two  affections,  expressed  by  the  terms  J  and  minb,  by  which  im* 
mortal  souls  are  here  vainly  disturbed,  is  the  sole  cause  of  their  salvation: 
thus  said  Joseph^  who  had  beheld  the  shore  of  the  ocean  of  devotion. 

Those  who  have  attained  the  eminence  of  devotion  and,  despising^  as 
illusive,  the  aid  of  the  body,  have  annihilated  their  sensitive  organs ; 
after  they  have  thus  rejected  with  disgust  corporeal  aid,  say  whatfur" 
ther  aid  they  require  in  this  world  ? 

His  power,  who  by  the  forc9  of  devotion  has  annihilated  the  two  affee* 
lions,  expressed  by  the  terms  himself  and  his  owk,  supported  by  the 
protecting  grace  of  the  most  High,  the  King  of  heaven,  is  sufficient  to 
shake  the  three  worlds. 

The  first  of  the  succeeding  verses  is  an  amplification  of  the  thought 
in  the  former  part  of  this  couplet,  the  author  having  judiciously  avoid- 
ed the  incongruous  figure  with  whicli  it  concludes.  This  extract  is 
from  the  thirtieth  canto  (Meetchi  padalam)  of  the  Tembavani ;  ia 
which,  while  the  holy  family  are  crossing  the  desert,  on  their  return 
from  Egypt,  the  Saviour  is  represented  as  enumerating  in  prophecy 
the  several  devotees,  who  in  succeeding  times  are  there  to  devote 
themselves  to  austerities  and  by  their  example  to  introduce  monastic 
discipline  into  the  Church.  The  primitii'e  ascetics  Paul,  Anthony  and 
Ililarion  are  first  mentioned,  but  of  the  many  names  that  follow  few 
can  be  recognized,  as  they  are  either  translated  into  Tamil  or  altered  so 
as  to  conform  to  the  orthography  of  that  language.  EJesia  Mariyal, 
celebrated  in  the  concluding  verses  of  the  extract  is  St.  Mary  the 
Egyptian,  the  first  female  recluse  on  record  in  the  Christian  Church: 
she  was  discovered  by  St.  Zosimus  in  the  desert  beyond  Jordan,  where 
she  had  passed  forty-seven  years  io  the  simple  attire  to  which  the  poet 
with  such  delicacy  alludes. 
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^Ll.U.(I^Q  LnlTIT  OJU^Ll^l^LJLjGSiT  JlSGDiFff  Q-^PJ!H LINOS' &€Otr 

jfjTfoBiJiir^ejji^psn'fi^O'^n'/SjDQurrj^lQQjsSQstrsS 
GLDeoBij&Orrrr(i^^sj^QSi[raSijLL^0€csrLcif3sr2a)ilurrija^ 
«j /r  «5f?  ir5  0  0)  £  (g)  jp  li)  Q.' cjr  ^  ^  (^ /E/ tS  (?  (S? /r /r  OTT  u  il' Lj /r  tSr . 

Gujp/Suj0j§(^9dlJfr{^freBreSjr^L&L±.i-.(r  iu€s>uu^Ou!r  sSr 
GjDpjiSfUL£ia)piUjT^rr-s^ffQ)^^Lr.t9S^aiG<a=if^^Lj 
GuirpjJIiuCfiQjLLirirLS'PLfCn  it ^  fTcsr€eSuiy.(^Qj{r^ , 
fi\U^J5C0&^ft^meSpQ  pi^\uOuc^rcsSpQ  jrp 

eOlTlU^lLiiG^Qp&ilQSr  7  t^ ^  fi /S U €SuT  CQJcSjB'''3Si 

Giuuu&j^fiBn'LCijSfii^f^pjsO&jSStuuiiiiujfT  miS^sar.f 

jse!hrGnLna9^Uip/Slujir(i^iEJtft^rL—^J[rLSoDi^<sirfaaffu,T  iriTT 
j^e^GSiLDuS)s^'Ppun'6UJ5J/SeSiLjtJ-t—rr  Gssrs^krt-^ 

Ou€i^es)L^tL3>isrGufrir€e:€jjB!T€Bri3^  L^Bs&eOurQuirjfijfiGjBfrpLjT 
dTLuG  u:iup€0(adfiG  finG  LLPiS<FQu.^'S^LJir^Qig^rrfi/fir9(r 
sSLLGLaun)es>&j^G^iTGi^&eStair^fijd(^j!S(^Q^n'€sr 
cutTLdGLiiupQaajiiG^iTGLL&Qjetrfr/DQpGO^G^iTfiQfisbr 
^ilG  LLupssieufiG  fictG  LL9srtuuu^n  ^L^cRL-.eGfffr^tra', 

When  by  the  oxttragious  fury,  of  the  passions  the  driver  had  fallen 
from  his  seal,  Mavavana  muni,  having  seized  and  mounted  the  elephant^ 
which  is  the  body ;  governing  him  by  the  strong  hook  of  resolution,  ht 
will  bind  him  to  the  pillar  of  constancy  by  the  rope  qf  penance,  and  JiU 
all  heaven  with  admiration. 

Desirous  of  obtaining  the  wealth  peculiar  to  the  kingdom  of  heaven^ 
Madittagen  having  heaped  on  the  car  of  unceasing  penitence  a  load 
of  holiness  and  yoked  to  it,  as  oxen,  his  bedy  and  soul,  avoiding  the  quag* 
mire  of  sinful  desire,  he  will  arrive  at  salvation. 

Having  planted  the  honey- dropping  jasmin-vine  of  perfect  virtue; 
having  surrounded  it  with  a  hedge  of  subdued  sermes,  to  protect  it  by 
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penance  supported  hj  religion;  haring  let  in  the  water  of  strict  disci- 
pihte  and  spread  around  it  the  sand  of  gracCt  Asoren  will  fourish  as  a 
garden  whose  fragrance  rcacheth  to  heaven. 

Blowing  the  red  furnaiice  of  penance  and  placing  therein  the  iron  of 
the  five  senses^  adding  the  mercury  of  bright  wisdom^  Pur odaren  poured 
the  pure  gold  thu*  obtained  into  the  mould  of  religion  and,  having  en- 
chaaed  it  with  pre  ions  jewels  of  virluei  he  became  an  ornament  for  the 
breast  of  the  God  he  adored. 

Though  women  may  inwardly  resolve  07i  good  or  bad- it  is  difficult  for 
them  to  persist  in  their  resolution ;  thus,  though  the  Egyptian  Mary^ 
overleaping  the  fence  of  modesty^  hud  at  fir  at  plunged  into  the  sea  of 
carnal  desire^  yet  at  last,  having  determined  to  perform  austerities  with 
the  purest  devotion,  ahe  will  retire  from  the  world  and  long  remain  here* 

The  eye  perceives  not  the  colour  by  which  it  is  darkened,  and  who  are 
they  who  see  their  own  faults  apparent  to  all  others  f  but  she  remember- 
itig  of  herself  her  minutest  sins  and  borne  on  the  wings  of  mental  reso* 
lutwn,  produced  by  reflecting  on  the  truth  she  perceived,  gave  herself  up 
to  devotion  covered  only  by  the  mantel  of  female  modesty. 

On  the  flying  chariot  of  desire  site  arrived  at  the  desert  of  sin  ;  on 
the  flying  chariot  of  fear  she  repaired  to  the  mountains  of  penitence  : 
on  the  flying  chariot  of  resplendent  wisdom  she  entered  the  grove  of 
growing  virtue  ;  and  on  the  flying  chariot  of  my  name  she  shall  enter 
the  kingdom  of  heaven. 

uS S/r iliL-jiU szr.eo  frO^ sS^'S ^ t  Old  :h /_j/r /f . 
npesii ajor /ftf  iri5i-«5crr(Tyosrf?Qj  QirirQi^esruirn', 

U^  IT  £  ^  (PS>  L^  ]i  ^^  lEJ  Q  JB  P  <sS  CS'l  ILj  €SCr  QJ  rr  aU  £l2l 

(3/3  !rd^<xiu^ii^pQj(2ir[r  ^itr  ^  ^esr  Laired  uiscn'  p 
Lj  iT^  jS  685  L_  «  S  ioTT /f  qS  tsar  Lj  ;fl  tt^  C  LD /r  Q  a;  fipT  Lj/r /f . 
Qffil^Qun-/SffQssrfifiQijrcieQ^j:ijjB(ris^s'ed!rp 

csiOJiLQuiT^ujt-.sSiLjmsa'Qjn'sQstrssisrL^irQeOaTUirf. 
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On  the  faUe  Devotees. 

If  said  the  devotee s^  everlasting  happiness  he  desired ^  it  may  he  oh* 
tained  hy  the  rule  thou  hast  propounded  and  not  by  seclusion  in  the 
tcildemesSf  bathing  in  fountains,  or  cherishing  long  locks  of  tangled 
hair,  for  these  and  similar  acts  cannot  produce  eminent  virtue ;  all  this 
is  utter  ignorance. 

Will  they  call  the  rank  bears  devotees  because  their  bodies  nourish 
tangled  hair  and  they  fail  not  to  bathe  in  water,  or  because  they  mi- 
ceasingly  wander  through  the  lenfy  woods,  or  because  they  feed  on  the 
fruits  and  tender  roots  therein  produced  S 

Will  they  call  the  doves  that  rove  amid  the  heat  of  the  parched  de* 
sert,  or  the  hats  hanging  from  the  trees  and  feeding  on  their  choicest 
fruit,  the  greatest  of  devotees:  how  without  purity  of  mind  can  the  sins 
formerly  committed  be  cleared  away  ? 

As  one,  who,  after  having  firmly  fastened  the  gates  of  the  threaten* 
ing  battlements,  from  fear  of  an  invading  enemy  enflamed  by  rage,  urged 
by  his  cum  innate  fury  stabs  himself  and  dies  ;  so  is  he,  who,  although 
he  restrains  the  five  outward  organs  of  sense,  is  ruled  by  inward  passioru 

A  Controversy  between  the  Domestic  Life  and  Retirement. 

In  the  fourth  canto  of  the  Tembavani  (PaUmatchi  padalam),  Vira- 
mamuui  introduces  a  controversy  between  the  youthful  Joseph,  who, 
desirous  of  leading  a  life  of  devotion,  had  retired  to  wilderness,  and 
an  Angel  in  the  form  of  an  old-man,  on  the  relative  merits  of  seclusion 
and  social  life:  from  this  the  following  extract  is  taken. 

jBirOt^irjDifLssSfijBQ^fiQjBesrpsea^iutSfijBesrvsTQQD 

eSQjp/jprQeoirOirareBTsSeirthLSiQ^tiaflsa'Gu&LLirCjgir, 
eirOujnr®ijifrfi^fi/gfrpCurrfiat^fi^jD(^(§egiiiiOQj&Q 

f0aJir(Si^9SiLpiJipQ(n)(^i^0^9JAiJDff0s'j^fi^esrJsrQ(ir) 
,Sffa^Q^«asrirQajirOiUGsreariOs'rrjDj6l(ec)fBfr(^jrQjsarthLDnr^ 

ujp/ofi)Ccuirij^li^esreSL^L^^pQjg(2un'eo(s&jtJL^aD£ili 
up/Dp&jGsarir^fitLivTanjtiUp/SiujsesiS'aSI&QQjfi/gir 
«5  p  jD /D  ^  jg/ ^0  iu  SOT  Q  (Q^Q  ^  csr  peer  gsrS^iU(^oa  iF. 

Gsirj^eOfTQieBT^^fijS^lssrm  Osfresarirfijgsrr^^^iLjLhQeuiLauT 
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•*  Is  it  preferable  to  present  daily  the  honey'dropping  fruits,  tr  to 
offer  at  once  the  tree  tcitli  all  its  branches  ?^^  for,  said  the  youth,  "the 
learned  say  that  for  the  devotee  to  offer  himself  and  all  that  he  pos" 
sesteth  is  perfect  devotion" 

*'  O  thou  who  art  possessed  of  pure  knowledge**  said  the  old  maUf 
**  whether  is  it  preferable  that  a  man^  offering,  as  it  were,  the  tree  with 
all  its  fruits,  should  dwell  alone  in  the  wilderness,  choaked  with  bamboos  f 
and  attached  only  to  the  practice  af  austere  penance,  or  that  he  should 
conduct  others  involved  in  sin,  in  the  right  path  ?'* 

*»  O  excellent  man  who  art  adorned  by  virtue,**  said  the  eminent 
Joseph,  **  is  it  right,  thai,  while  a  man  is  instructing  others  to  assuage 
the  fire  of  passion  he  himself  should  be  exposed  to  be  consumed  by  itf 
like  a  man  whose  own  house  is  burned  while  he  runs  to  quench  the  flames 
which  have  caught  his  neighbour's  house  .*" 

"  If  thou  art  desirous  of  being  where  no  sin  is,  thou  must  seek  that 

place  in   heaven ;  even  when  retired  to  the  wilderness,  the  asylum  of 

innocence,  the  war  of  the  passions  may  still  rage ;  freedom  from  sin 

proceeds  from  strength  of  mind,  not  from  difference  of  place,  O  my 

son  /"  replied  the  Sage, 

The  argument  is  thus  continued  through  many  stanzas,  the  disguised 
Angel  maintaining  the  superiority  of  domestic  virtues  and  the  youthful 
Saint  extolling  the  virtue  of  retirement.  It  concludes  with  the  follow- 
ing verses. 

uirpaeofifi[JLt—0/f€asTGsfiiruir&(^9srjpfihu«xrLidS&)^irSi> 

OLLpseofiQ^iTBiflrrfijgOajdjGiuireaTOQj^^QfiarQtarfifijgfluih 

Ouirpseofifiesi^^^unpoDjDULjtAresi^ujfijpjD^niirujfijg 

^iTps9iflfi\U9daiu(i\upjfififi(S^G^irO%iAr(n)ifTu(r9dAr. 

Qjg(r^i^L^(t^Qpe8srireSpdFn'^Q(ir)ssrGs'L^fesrfi^QfeSiF0^n'i^^!r 

^Qi^Li-t-.(^QpesstrreuscsT^^sui(^LLQutr€SipnS9Si&LQpp 

LD(^Li-L^^LjSajei>fn'LLtri±.&uifia>iULSaT^^fi^(*jgCufrp 

«<  Like  milk  mixed  with  water,  which  by  diluting  it  decreases  its 
natual  properties,  or  like  a  lamp  burning  before  the  beams  of  the  bright^ 
rayed  sun  shining  on  high,'*  said  the  youth,  "  are  all  other  virtues, 
which  in  truth  are  only  sound,  and  can  these,  therefore,  add  any  thing 
to  the  high  eminence  acquired  by  devoiimi  ?** 
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7  he  Sage  of  lucid  intellect  tenderly  embracing  the  youth  said  ;  ''  jIs 
the  stare  surround  the  moon,  may  not  benevolence,  knowledge,  affec' 
tion,  constancy,  forbearance,  liberality  and  other  unillusive  virtues 
adorn  devotion  though  it  be  practised  in  a  country  abounding  in  every 
species  qf  wealth,'* 

To  those  who  remember  the  scope  of  the  controvers}'  between  the 
Jansenists  and  the  Jesuits,  though  this,  like  other  phantasies  of  the 
same  kind,  is  fast  fading  from  human  coguizance,  the  following  quota- 
tion will  not  be  unpleasing :  it  is  curious,  also,  as  a  specimen  of  the 
dexterity  with  which  the  aullior  seizes  every  handle  offered  him,  if  it 
seem  likely  to  become  a  useful  instrument  in  the  prosecution  of  his 
labours,  and  of  the  sophistical,  but  characteristic,  ingenuity,  with  which 
he  endeavours  to  reconcile  doctrines  in  reality  incompatible.  The 
terms  ^TeoeS^  the  destiny  of  the  head,  and  ^TsoOiuq^^^  the  writ' 
ing  of  the  head,  used  in  this  extract  belong  properly  to  mythology, 
ivhich  feigns,  that,  previously  to  birth,  the  destiny  of  every  individual 
is  written  by  Brahma  in  the  head  of  the  embryo ;  this  writing,  it  is 
supposed,  is  seen  in  the  indented  line  which  marks  the  sutures  of  the 
skull. — See  the  27th  canto  (^rrusCjui^e^ih)  of  the  Tembavani . 
the  controversy  here  detailed  between  Sivasiven,  who  supports  the 
character  of  a  Hindu  guru,  and  Joseph,  commences  with  the  doctrine 
of  the  metempsychosis,  from  which  it  naturally  deviates  to  the  subject 
of  destiny  aud  the  origin  of  good  and  evil. 

Sh^fi\ueSfi^}eOiLi9trQ^p(^asrjfiL^^ 

(lfiL^eOQjCBrLJLllkj(^GSipiLILhQJiri^€Ljih 
O  tU  COT  ^  (ip  (7  AT /r  ^  LO  ^  O  (^  AT  (7 /D 

Gu^ASeorr&j[rarQJ(^Ou:thQfaS}(j^ili 
Lj  on  t— i!/ L^  «5rr  r_  ti?  «r  «P^  Q) «) /r 

QP  (lT  <?- Q  iS /r  (Bvr  £_ /£  9(U  CO  LQ  Q  (u  iSr  C  (^« 
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^pL9jDui3sar4frLjiutr^(2fiirdrCtuj^uu. 
iSpL9jDutS^§Sf/liupj;Mpfi(^Qj€r(ifif 

^(r&i3mpuutr€kOutr(gQjirL^ini.B 
iu(^a^0€'4^wpm^ms€rQjiriun'w(giims^ 

OsirtkrGL^iritswttjCi^pppa'dT 
iA(^ii.Oe'ibQjUipOpmQitL^iLirQiu^ 

^puutuQ^iAfiaS^uSdGstrij. 
^9^pOp&9i>ir(0tLirn-fi^Oujirp(gSOs9imir 

GiLirirs9M(siu(rpiru&0tumi^ 

fi9ip0pii9dtrQu^trlrs^lKQ^trpLai0skmit 

3  pQiAtrm<*  p^utpQ^tria  fl4t(  fiCj 
LjMipOptit^n-uitr^OtLwapL^psSQIr^ 

OiMir^Opw^^irLj^dsoLQUHsirir. 
Mtrjpiu  GlffippfiQj^sosuOuir(^mrQjpQs 

G  QjjpiuQLa£fis^9d<0LnOiun'(^uu(Bp^ 

s^jpiu(SlffipfO/f^jfnh€utr^pjfpGQjn' 
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jrip^^Oujirrr^^eSpsmArQ 
•f  ^  Lj  ®  ^ /r  cr^  A)  Q.' 0  L^(3  aS  tor  at 

S  (^  C?  (25  "^  "^  *^  ^  ^-^ ""  *^  #^  ^  ^  C2!) 

^§BTOpQ}frs(V^thci.LpiEJ(^QiiiafT(n)sh- , 

mpp(T^Q^9sar^SQ^uSl9S>\ufi^Siresr(i9dirk 
GufT^jDn^^^eSi^BerQujssruL^schpiSJh' 
lAir/!jnQ^^^^  2S^LOji>tI/Lj(?^/rOcLdn^f8r 

^ /r  jj;  c?  tor  C  oj  ror  Lj  (?  J  J /r  qS  «»  ^  ii.  «&r  <F /r^  ^  tti 

a; /r  LL.  ^  uj  Lo«tr  (^  Q  iF  tL^  (2^  ^  (3^Qj  (7  ^ /r  q9  &  oj /r 
^Li^L^ajGL'/DLapLBrreaii  t^eHtrLLCirrr* 

O  LO  it  (  gS  ^  LO  on /D  oP  (^  a)  a9  or /£/ <ff  LO /r  #  «  9cir  ^ 

euir(7uja^^p!jB^s;  jpiuOu&.eofr  iti0eSQ.'0^^ihQjaBreB8rOLD€Br0; 

Q  jBir(s\ULjT  ^KC^:  L^u.!rsjT^fijSi't—^^GSfBPitS'€BTeS^e(r^^G0l^, 
Os'frd^esf^ !TC':  tr<sfreoOLii€8r^^^jjrGeoirrr(tp^LSijDuOut9TQr^i' 
Qfi^arLa^  jr  rrQ90LDd(^^/P(ififujGSt£iri^^^farOiuaT(fi) 
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**  AKh'^unh  what  thou  hast  spok:n  is  right"  ye^  iaid  Sivasiven,  "  do 
ihou,  nil)  art  teamed  in  this  spec-et  of  knowledje,  declare^  whether ^  if 
the  effects  of  t^e  ihedi  of  pvvious  b'irhsbe  denud,  the  in  qualit'j  of  men 
in  this  world,  some  beng  deformed  and  some  beautiful,  some  happy  and 
some  mierabte,  be  asf  or  unJHut  ;'*  tlien  Joseph  the  biarer  qf  the  flower* 
ing  rod,  whose  pleasant  speech  flowed  from  a  mouth  graced  by  kindness^ 
again  sjpfained  the  scriptures  of  (he  true  faith, 

**  //«,  who  h  ith  neither  beoinning^  nor  end,  nor  similitude,  is  the  ever* 
lafiting,  sole,  uU'tiijhieous  God;  the  celestial  beings  and  our  soviet,  between 
which  there  is  no  d  fferi'i>ce,  having  heen  crealea,  have  a  beginning,  but  no 
end ;  irrat'oaa'  beings  hive  both  a  beginning  and  an  end ;  this  being  the 
true  faith,  in  what  state  were  our  souis  when  first  created,  before  they  had 
been  guilfy  of  any  crime  ? 

"  '^  hen  our  sonls  first  entered  our  bodies  and  appeared  in  the  worlds 
did  they  re>i>mble  prosperous  princes  free  from  all  misery  f  but  though 
they  d  'i  not  and  though  their  condition  therefore,  was  various,  was  this 
inonsiitent  aith  the  justice  of  the  Almighty  God?  if  it  were  just  then^ 
also,  muH  the  ine'iualitg  of  man  in  their  present  generation  be  tmmutably 
jusf,  without  reference  to  the  effects  (f  their  former  deeds.** 

The  former,  ^ivasiven,  said — *'  that  it  was  destiny  which  was  the  caut^B 
of  iueqi  alitg  at  ihe  first  generation  of  mankind  ;**  **  but,  said  Joseph,**  is 
it  consistent  with  the  mercy  of  the  Almightg,  the  God  of  justice  and 
mercy,  to  predestine  such  ine'jualHy  y*  "  It  is  th^  divine  will  of  h'm  who 
is  beyond  expression,^*  re'oine  t  the  other.  *'  Then,  replied  Josfph,'* 
can  it  be  wrong  to  sag  that  it  is  the  divine  will  which  causes  the  various 
qualities  qf  those  born  in  after  generations? 


**  As  the  clouds  pour  down  rain  even  in  the  thorny  wiUerness,  so  the 
all'wi.se  God  scatter elh  abundantly  the  vain  wealth  of  this  worll  even 
among  the  unworthy  ;  hut  he  hath  given  power  to  all,  to  each  according  to 
the  intensity  of  his  desire,  to  attain  to  the  matchless  glory  of  the  wealth  of 
grace:  can  it  be  then  said,  0  thou  of  superior  understanding!  that  the 
other  kinds  of  wealth,  which  are  in  truth  illusory,  are  the  reward  of 
virtue  ? 

'*  Do  all  sfrcams  meet  at  one  place  ?  do  all  trees  bear  one  sort  of  fruit  t 
Is  there  one  kind  of  production  from  all  soils  ?  have  all  one  countenance  f 
As  all  these  are  different,  so  differ  the  conditions  of  men,  but  virtue  only^ 
a  species  of  wealth  liable  to  no  diminution,  is  common  to  men  of  all  ranks; 
Viose  eminent  for  wisdom,  therefore^  describe  it  as  common  to  all  and  mdk€ 
no  other  distinction  respecting  it* 
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"  ^s  the  wiolth  of  the  rich  is  neeei$ary  to  the  poor  and  as  the  industry 
of  these  is  necessary  to  those,  so  wealth  and  poverty  resemble  the  two 
hands,  uniting  the  several  classes  (^mankind;  if  the  virtuous  were  always 
eeen  rejoicing  in  prosperity  and  sinners  weeping  in  adversity,  they  would 
then  deny  the  retribution  for  good  and  evil  at  the  last  day, 

^  Thai  we  might  understand  that  the  prosperity  of  this  world  is  not 
eanttant  and  that  the  felicity  of  heaven  is  eternal,  we  know  not,  said  Jo* 
eeph,  at  our  birth  whether  we  are  bom  to  high  rank  and  fortune,  but,  if 
desirous  of  attaining  the  unequalled  joys  of  heaven,  we  know  at  our  deatk 
that  they  will  be  in  proportion  to  the  works  we  have  performed  during  life,"* 


"  O  learned  man  worthy  of  all  praise,**  said  Sivasiven,  '*  as  the  wise 
assure  us  that  unavoidable  effects  proceed  from  the  deeds  of  former  birtks, 
can  it  be  said  that  there  is  not  an  inevitable  destiny  f*  TTien  Joseph,  de* 
sirous  to  satisfy  all  his  doubts,  however  difficult  to  dear  up,  answered  thus ; 

**  When  the  nature  of  that  which  the  wise  have  called  the  effect  of  former 
acts  is  righJdy  perpended,  can  it,  as  thou  hast  affirmed,  be  considered  as 
proceeding  from  a  prescribed  destiny  f  Listen  sedulously  to  the  explication 
of  the  exalted  faith  taught  by  the  Lord. 

*'  If  there  be  a  prescribed  destiny  it  is  impossible  to  avoid  it;  all  crooked 
actions,  therefore,  must  be  considered  as  the  fault  of  destiny,  not  the  fault 
of  the  mind  which  it  affects;  all  virtuous  actions,  also,  must  be  referred  to 
destiny  and  cannot  be  considered  as  virtues  of  the  mind;  consequendy, 
neither  virtue,  nor  vice  can  be  attributed  to  men, 

**  To  demonstrate  that  which  is  called  the  effect  of  former  acts  not  to  be 
destiny  as  thou  thinkest  it,  I  will  declare,  as  it  is  stated  in  the  scriptures  of 
the  true  religion,  what  occurred,  when  the  impartial  God  created  mankind, 
to  those  who  had  forfeited  their  Uves" 


iVo/«.— Here  follows  an  account  of  the  &11  of  Adam  and  Eve,  which 
concludes  with  the  two  following  verses. 

**  As  poison  swallowed  by  the  numth  spreadeth  agony  through  all  the  limbs, 
so  we,  their  children,  are  bom  to  the  evUs  arising  from  sin,  by  which  we  are 
afflicted  in  consequence  of  the  acts  of  our  common  parents,  and  to  the  pains 
caused  by  mental  confusion  proceeding  from  an  overclouded  understanding ; 
vexed  by  the  hand  of  sorrow,  we  receive  the  whole  fhdt  of  their  acts, 

''  The  period  of  the  creation  of  our  common  parents,  here  mentioned, 
the  iUustrious  sages  have  called  the  former  birth,  and  the  acts  done  by  them 
in  ancient  time,  the  evil  effects  of  which  we  experience,  they  have  called  the 
effects  of  former  acts ;  besides  that  which  is  here  stated,  there  is  no  prescribe 
ed  destiny,  nor  effects  from  former  acts,  nor,  after  men  have  been  bom 
and  have  died,  are  they  liable  to  anyfrture  birth,** 
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Speemen  of  Father  Beschi's  Foem,  translated  by  the  Rev.  Mr.  E.  Hoolb, 

and  published  in  his  Narrative, 

THE  DESCRIPTION  OF  THE  CITY  OF  JERUSALEM. 

uuj  9^(0^907  LnoopjgrOgiirm^ihuseSi^m'LattSttjfrOeiiirm^th 

^pjDii($ijSjrtSsir^ihOma9fiiJSLptLutBirujjB(r/le 

OmpjDii^iL^soaJLDir/SaSlsscfrjDSeosififQ/girpfiih, 

Gjgmj9i^ii0pmr  flits  Li^Ot^tJIp^LimQQOui^hQptfi 

^irBjtdQ(^fijgOajmrtfifipfrt^9mraSlL:^u.(»jg(sun'p 

Gsir^9d€Si^9(g^fijf(^tu9mr^€irSifi/f<*pirpp'^. 

9HturrirjBii^Li(2Qj(rOsirm9Oir€BtjB6O^fip0^pjp 

^fiiuir^jBti^LjuGuireOLJLjSsarirppQD^weiiOuiBiirt^ 

jBtriiajirsT'^^strtsarpirmAajsi^^iL^tLsm 

QwfiiuirfipmLpu^fi^OQjjSOujjSujSifijiCcpirppih, 
ff(^ih^ir0aruSpjSi^sk^i^0^>€kr9s^9a'ihi^9DpQptr^p^%gsrs 

Gu0iSimjiriLj(^iOsfr€Art^€kj»Quajs^§OihO^(^^uj^O^ubfii 
^  (^^a; /r  0  (u  cSror  a;  fls; «  aSrr  jpvt^tf  fi  (u  oSl- Si « (f  II.  <_  Jb . 
^aj^SpOfiL^p^LSiir  (2ptt^ajfippiraL.O^/SlppspODp 
^Qi€3ipLjsiiQs=uj9nuihQutrpSrL^(rQfit^^^pp0pJsrm' 
wir^sSpQta-ff-^arjifiLi^Ostrmfri^t^st^i^UitarpoD^msirJt^ij 
Sirw9Sps^eSL^irps€arSLDirLCif^eSar(I(»)pptli„ 

Mir  irmJiiuSr(h0u{rp(^9sr  jSlArstr  Li^BOurr  oTUi^hii^^^pji 
9irm^iutarp^(^Qa'(r/fpQs'Q^psiflBpfipBJiraS&> 
GujrttAiussieuu^LEti.i^uiS9sr€sr9DaiiLfajLJiSpsirL^t^u 
uirxTmSiLGuesiLfitufTQ^ihuiumruL^^j^pp^QuirArGp, 

**  This  city,  from  its  universal  advantages^  may  be  compared  to  reli" 

gion ;  from  the  brightness  of  its  ornaments,  may  be  compared  to  day  ; 

from  its   extent,  it  may  be  compared  to  the  world;  from  the  keeping  of 

its  walls,  it  may  be  compared  to  a  pure  virgin ;  from  its  crowded  state, 
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1/  may  be  compared  to  the  sea  ;  to  its  enemies^  it  may  be  compared  to 
th'  an^er  of  saints  ;  for  goodneas^  %t  may  he  compared  to  heaven^  and 
heaven  may  be  compartd  to  this  city, 

•*  Like  (IS  the  great  set  surrounds  the  golden  world  dearth)  to  was 
the  beauty  of  thf  wide  moat  varying  its  bright  waves^  and  surrounding 
the  walla  ( if  Jerusalem)^  which  shone  like  a  multitude  of  the  solar 
raysy  ruse  like  a  mountain  to  the  water  qf  the  clouds  and  pierced  th§. 
sky. 

"  This  extensive  moat  at  the  foot  of  the  heaven  reaching  wallSf 
seemed  like  a  stiver  shackle  to  detain  the  beuuleous  c/ti/  on  the  sea-girt 
earth,  for  far  it  should  esteem  the  earth  an  unsuUable  situation,  and 
eaiend  to  heaven  as  a  more  appropriate  pi ue» 

"  This  moat  was  deep  as  the  deeply-rooted  affection  of  the  great; 
the  green  uweds  in  it  played  on  ita  surface,  unslaole  as  the  uffection  of 
the  mean  ;  and  the  lotus  ouuhone  b'f  tie  beauty  of  the  dumseis,  eouid 
not  stay  wit  kin  the  city,  but  here  opaned  Us  tender  leaves  and  breathed 
its  fragrance, 

"  There  were  swarms  of  contending  crocodiles^  shewing  teeth  shnrp 
as  a  sword,  and  curved  like  the  fair  new  moon^  opf^ning  ther  jl,'shy 
mouths,  and  fashing  jire  from  their  eyes^  as  though  the  moat  hid  for* 
merly  been  deepened  to  hell,  and  the  de>nons  lying  there  had  assumed 
and  wandered  ahout  in  a  terrifying  form, 

"  The  beauty  of  the  go' den  walls,  was  as  though   the  ever- fair   earth 
on   a  day  of  rejoicing,  had  put  on  a  crown  of  pure  and  radiant  gold ; 
they  were  no  more  to  be  surprised  than  the  temper  of  holy  men,  who  are 
filled  with  goodness  beyond  aesire,  and  who  keep  their  minds, 

**  As  the  golden  mountain  is  surrounded  by  clouds,  the  city  surround* 
ed  by  a  wall  enclosing  all  wealth  within  it,  had  a  gale  which  when 
opened  was  as  though  the  earth  had  opened  a  casket,  in  which  all  its 
treasures  had  been  collected  with  a  desire  to  display  them  for  universal 
advantage, 

**  The  remaining  part  of  the  description  is  equally  imaginative  ;  de- 
signed to  please  the  fancy  of  a  Hindoo  rather  than  to  convey  a  know- 
ledge of  facts. 

"  The  following  extract  will  exhibit  the  method  in  which  doctrine  is 
iaculcated  in  the  TemlMiYani— the  two  first  Terses  are  represented  as 
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the  words  of  the   Saviour,  addressed  to  Joseph ;    the  third  contains 

Joseph's  reply. 

Uius^t^^ ^^fisriufiun  n  LjfTssres)iLQ\u^Qr)£pi^^il^L^ 

**  Embarking  on  the  ship  of  true  rewnciatton  of  the  world,  and  if t* 
ting  vp  therein  the  tall  rna^t  <f  stiong  determinatiortf  spreading  thg 
two  frond  nai/e  of  d'  totion  and  ff(  dlf/  ffat^  whilst  the  bneze  of  the  eX' 
ceUent  gifts  of  Cod  blous  upon  them,  the  pilot  of  wtceasing  medilatton 
tteering  th^m  thou/h  the  sea  of  the  sinful  world,  they  shall  reach  the 
desired  haven  of  eternal  bliss. 

**  But  whilst  the  ship  of  renwiciation  thus  sails  along^  some,  hy  cot" 
ruption  of  the  penance  they  had  commenced,  will  »ink  into  thf  sea  of 
sin f  find  perish  as  though  hy  the  upsetting  of  the  vessel:  some  among 
them  (one  or  two  only)  seizing  with  earnestness  the  raft  of  repentance 
and  floating  in  a  sea  of  t^a^s,  directing  their  course  straight  fjrward, 
shall  obtain  the  joys  of  heaven,  Thu^,  althongh  it  is  difficult  rightly  ta 
perform  penance,  it  is  far  more  'lifficull  for  those  who  leave  off  that  which 
they  had  commi-nced  to  reach  the  shores  of  heaven* 

*•  Joxeph^  the  possessor  of  the  branch  which  blossomed  with  honey" 
drf^l'iii^  Jtouers,  attended  to  all  the  divine  Son  uttered;  and  by  th§ 
mouth  of  his  ear  drinking  in  the  nectar  poured  from  the  vessel  of  truth, 
thus  replied :  /^V  ntay  consider  the  wicked  like  to  an  unbaked  earthen 
ves»et,  uhiji  when  broken  it  is  easy  to  join  again,  and  to  bake  in  t ha 
furnace  of  penonce  ;  but  as  it  is  impossible  to  join  again  a  vessel  broken 
after  it  tf  ome  baked,  so  it  is  most  difficult  for  thoi€  who  hava  left  off 
to  be  penitent  to  he  restored,^* 
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Appendix  No,  2  ^^ Illustrations  made  by  Father  Beschi  on  a  couplet  of 

the  Curat, 

See  Ellis's  Cumi,  page  88, 

That  which  ia  spotless  purity  preserves 
The  mind,  is  real  virtue ;  all  besides 
Is  evanescent  sound. 

'*  That  which  in  spotless  purity,"  &c.— Vira-mamuni  in  the  third  book 
of  the  Tonnul,  Ou,T(^m-^s{nri3i  (Poruladigaram)  on  the  suliect 
matter  of  composition^  has  particularly  examined  and  illustrated  this 
couplet.  He  introduces  it  twice ;  in  the  first  chapter,  in  which  the 
rules  for  the  composition  uf  prefaces  are  stated,  and  in  the  third  chap- 
ter, on  amplification,  where  it  is  made  the  thesis  of  a  theme  or  dis- 
sertation, intended  to  exemplify  that  species  of  composition.  In  the 
former  it  is  thus  paraphrased. 

gi&oO/Dfi^pojjDOLLareSijeSirtKrtp-jfim^  iLL^KjQfi^(^Oi^ibedir 

Latsr^fi^fisatr  uarsrOstrwSsri-^fuAr  O^SjiLjfi^mQfifi  jgirmrQpLopjDiuirmj 
i^jD/ffitatjreuLLirAJ^Jfr/Sujpjgfis^uujjfimQj&toOQjsfj,  tSim(^jDei(j^Lj 
lUa^vsiajQ  tutor  eSfiji^isiruL(B^i!^€Sfiuu(*w.OL£iljiLjihOurrujiLjih€Sar 
Kigi/if  I  iuiairm(^Qusajujp^^0rrp&ros>iiiQujO^^\uir  tSlAO^ir^j^esar 

itf^^iTUi^pOsiruu^i^fi^trgS^tSQL^Sj^JimifiOiutarms/reBoruuQ 
(7ia.  Ou(^i^Ouir(j^Q€SBr^fijfjQuirujL£im^Osirmw^(!jsOt^th(n)aS^tii 

Os:&€OirffBeoOuirajiufiijsfmrtSii.®ajffijiiij  Q^t^trin^QQi),  gi^tesr 

ft9S[Q  fit* 

Hvery  species  of  virtue  is  included  under  the  two  general    heads  of 

domestic  virtue  and  religious  virtue.    J t  is  here  said,  tftat  by  purity  of 

mindi  eminence  and  north  is  obtained  and,  that  devotion,  or  charity,  and 

all  other  acts  performed  by  one  whose  mind  is  not  pure^  hath  only  the 

empty  sound  and  not  the  essence  of  virtue.     The  two  significations  of  this 

Cural  are  thus  distinctly  shewn.     When  thus  explained  the  truth  and 

falsehood  shine  forth,  and  the  true  nature  of  virtue,  whence  substantia 

profit  is  derived,  becomes  apparent,  and  if  we  reflect  on  this  and  act  ac» 

cordingly,  the  path  leading  to  salvation  will  be  seen.    Although  loss  be 
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9U9fainedby  the  expenditure  of  vast  wealth  in  the  purchase  of  a  false  jewels 
is  it  not  pet  a  greater  loss,  after  the  wealth  has  been  expended,  the  body 
emaciatedf  and  the  soul  afflicted,  thai  afewi  false  virtues  only,  not  cur* 
rent  in  heaven,  should  b^  colhcted  ?  avoiding  this,  there/ore,  and  endea* 
touring  to  preserve  that  which  is  really  profitable  to  the  soul,  reflect 
seriously  on  the  purport  of  this  CuraL 

The  following  extracts  from  the  dissertation  of  which  this  couplet 
is  (he  tliesis  contains  the  citations  from  Tamil  writings  made  hy  this 
author  in  direct  illustration  of  it. 

Lj/D/f/g/Dff^truj/DLjSLfiuiSp^Quitii'fiPii^'e'fjfiheibtnffOiuesr 
0»t^^^i^ff.Qff^euir»iLa(^sffjDfiO/^«^fijpOi^heoi^smr»t^fimifrjr/B 

jgtrtarjS^p/DLJUi^dn-.  €rj^(^i  ^J^j6l(Lfih 

ojrTLi^L^tu^u.thiSdffiuirsjsmrasrsfiaSttrs^OiAdrt^^ 

ein'LL.t^90L^mssrL^Gu(rBss(u^^Bmsirii^(BmJll^jpnh 

tSi*^t^%arsSiUirJia(:ws£fr(BiiiOeutfip^esin'eS(Bi£OarJh(fr)Jh, 

OairtArQOuirajLocDpiuGD^jgtjgirfiQatrji^Lfi&ert^nrjfjLatrdij^fr 

^$krL^fifi^9Siajirif^iiSi^LDfesr^pfijpsirL^(BLi^ 

u«mi~~ajtr^tirfikjs{rQjgfiufrQj(SLDrruiiiLfOL[idT(n)drr0 

giiaiaQafrLjp^^BjQmL^uiAr/SiLimrea'^  ^itetiLaaSlifeOtr  Qpv^ajird 

suirG^^LfSij^fi^QjeaBrijSiiu^paff 
^ir(0(2^futu«of!ht>^irir^sf^QfiJk 

Qujf/orO^^u^LSeotpQiuirOfuJh'un'i^, 
cr^ufiosiWiLfL^^O^n'L.ms^/ftSrueiiajiL  sHuLjfiiifiim'Ujn'ih'fi 


Those  desirous  of  obtaining  the  fruit  qf  virtue,  having  freed  themselves 
from  the  delusion,  arising  from  the  applause  given  by  others  for  the  ap' 
pearance  qf  virtue^  while  in  reality  their  conscience  burned  within  them 
nice  afire,  will  comprehend  the  truth.  For  this  reason  hath  not  the 
Author  said  thus  f 
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CURAL. 

Of  what  account  u  the  underttanding,    which    reaches  beyond  the 
heavenSt  if  his  heart  suffer  from  censciovs  guilt. 
And  again ; 

(THINTAMANL 

If  it  he  thought  eternal  felicity  can  be  obtained  by  wearing  long  and 
matted  hair,  by  bathing  in  water,  lying  on  the  ground,  and  emaciating 
the  body,  then  may  the  bears  that  bathe  in  the  lakes  and  wander  in  the 
forests,  also,  obtain  felicity  ;-^  quit,  said  he,  such  ignorant  notions, 

Jf  from  fear  of  a  fine  cloth  being  burned  you  place  it  within  the  very 
ftre,  will  it  not  be  consumed?  So,  if  they,  who  forsake  domestic  life  and 
the  society  of  those  whose  bosoms  are  perfumed  by  civet,  retain  in  the 
wilderness  thmr  ancient  desires,  will  they,  said  he,  be  freed  from  tin  f 

ThaSf  in  the  Chintamani,  Sivagen  addresses  one,  who,  void  of  in- 
ward parityi  has  assumed  the  garb  of  outward  devotion. 

Jf  the  mind  be  inwardly  impure,  even  devotion,  which  is  reverenced 
and  praised  by  the  heavenly  beings,  will  produce  no  permanent  fruit,  but 
can  they  impute  guilt  to  him  (even  if  such  ceremonies  be  omitted)  who  is 
endowed  with  inward  virtue  ? 

These  passages  and  many  others  like  these  prove  what  has  been 
stated  by  direct  examples,  if  further  illustrations  be  required  they  may 
be  given  at  large. 

NoTB-^Mr.  Ellis  has  translated  only  a  few  out  of  many  reasons  and 
rules  connected  with  logic  and  corresponding  with  the  above  subject. 
The  following  is  the  last  part  of  the  same. 

These  extracts  are  intended  to  exemplify  the  position,  that,  what- 
ever eminence  may  be  acquired,  neither  virtue  nor  the  permanent 
benefit  of  virtue  can  be  possessed  by  those  innately  wicked  t 
they  are  from  the  2d  canto  (giirirwtsar  dir  wfififfLJUL^edth)  of   the 

sixth  book  (tLj^^sirmL^ih)  in  which  Cumbacarnen,  one  of 
the  brothers  of  R4van6n,  reproves,  in  a  council  of  the  Giant 
chiefii,  the  conduct  of  the  former,  in  forcibly  seizing  and  detain- 
uig  Sitei,  the  wife  of  R&men,  and  vainly  endeavours  to  persuade 
him  to  restore  her  to  her  husband.  Previously  to  the  holding  of  this 
council,  Anumdn,  one  of  the  leaders  of  the  silvan  tribes  that  accom- 
panied Rdmen  to  the  attack  of  Ilangei,  who,  though  in  the  form  of 
an  ape,  was  in  reality  an  incarnation  of  Pavanen,  the  god  of  the  wind, 
kad  penetrated  to  the  capital  of  Rdvan^n  in  search  of  Sitei  and,  having 
been  taken  prisoner,  had  been  allowed  to  depart  after  bis  tail,  wrap* 
ped  in  oiled  cloth,  had  been  set  on  fire  as  the  punishment  of  his  in- 
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trusion ;  with  the  torch  so  furnished  him,  he  had  laid  the  whole  city 
in  ashes,  finally  escaping  unhurt  in  defiance  of  the  utmost  efforts  of 
the  Giants : — hence  the  allusions  in  some  of  the  following  verses. 

• 

Rdmdyanatn* 

GjDeS9DajjBiufi^0a)jD9s>Qjfi^O^tj€atmO(fr^ 

Thou  hast  caused  a  beautiful  city  to  be  devoured  by  the  fiames ;  isti 
right  to  desire  Vie  wife  of  one  of  another  race  and  to  detain  her  in  captivity 
as  if  thou  hadst  lost  every  hingly  quality  f  is  any  sin  the  wiched  commit  a 
greater  sin  than  this  f 

iu§BrO(ti)i^aj/gira9arfujrJtsffLjS'j^ajiutr 
Li^O0ifi€S^L£eoerQufr(gfjg&Lj9isoiA/s(»^fr, 

Contrary  to  the  precepts  of  religion^  thou  hast  detained  in  captivity  and 
overwhelmed  with  sorrow,  a  woman  who  was  engaged  in  devotion,  belonging 
to  the  house  of  another,  O  perpetrator  of  violent  acts  I  and  if  m  that  day 
the  glory  of  the  Araccar  was  obscured,  would  it  be  wise  in  us  to  sanctum  so 
disgraceful  an  act  f 

^s-iUQjif(tfi€ojD«DLDQiuQ^[rL^ii^jtO/girJ^iSiUi(0UJir 

ffu^jrpfif^^fiQpGujTiriujp 

LLiriu  (7Lo/rQj^^(7u)/ra;cSrfi8>Lo(?iuO«/r(7«>/r, 

fipp^pihutrmcsiSaSliup^fltesiunudir 

LLpfi^p^^€uir^(^ihQjiriifi^LDn't£^QiuirJb, 
^&ja>irOQjsh-jpiQpa{ed(j^Qpp^pd 

SttrojeSseBesr  jpijgiEJStiluLfSCtiSL^e 
sSQijpQptip^Oajs8r§Sp/fjgi)€i)^ 
OjgtuGDirO^sarpojifujirQjiT^fiCciun'^, 
eSfetrs^O^tarjpiC  La&tSQjst&TL^Qj 
QirUtrujOfrAr/SiuthLi^dSajir^pfajQSHLiuirssr 

ui^anu^irfipiifSZg^uJirQjjTirp/l(Qi* 
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The  aneienU  followed  the  path  of  ^  virtuous,  hut  hesidee  these  aU  the 
Uher  Auner  {Giants)  are  evil  doers :  the  station  of  gods  is  obtained  bjf  otr- 
tue,  but  is  it  obtained  by  delusion^  deceit  and  violence  f 

If  we  consider  the  mighty  deeds  by  which,  even  after  we  had  forsaken 
virtue,  we  conquered  the  gods,  we  shall  find  that  they  were  not  an  effect  pro* 
ceeding  from  any  acts  of  devotion  performed  by  ourselves,  but  from  the 
power  conferred  onus  by  those  who  had  forsaken  evil  (f.  e.  by  the  Sages 
and  the  gods  by  whom  we  were  endowed  with  power). 

Having  conquered  the  divine  Triad,  and  having  received  under  their 
protection  the  whole  world,  while  exulting  in  prosperity,  they  are  dead  aud 
have  toiled  in  vain ;  who  then  among  the  conquerors  of  the  gods  are  truly 
great? 

Who  shall  describe  Viose,  who,  having  overcome  both  good  and  bad  worhe, 
have  obtained  eternal  felicity  f  but  who  among  these,  the  giants,  have,  from 
their  innate  wickedness^  at  any  time  performed  virtuous  acts  like  the  sages 
and  the  gods  f 

(0SirarsirQfiQ^w^fisBr^Osirfi/DQfi(g^ 
^F!r€ar60iujifiihOuiu(^€iQA/fihLatse- 
UJir«armms:piS^€Otfifjgeti&€0^ 
wirairjr^eri£^L^0jg^jpistar(r^&LDirL^6(*tutr, 

Tlds  royal  city  and  thy  former  victories  have  been  consumed  by  the  chat^ 
tlty  of  Janiki,  the  mistress  of  the  world ;  if  not,  what  glory  is  there  m  the 
thought  that  they  were  burned  by  an  ape? 

ilf  jp€8>i_0^  ®  Si«L>«^«)n  6»<ff  Caj^^  cSr  (If  «Br 

iLirt^L^Lnt^Jsoi^tutrOsodirpAiirijQLDirtfi 
C^jlfim>t^iueimsei/rESJtrjpi(»/ffffiaj/r&, 

It  was  foretold  that  the  power  of  the  king  of  llangei  surrounded  by  the 
ocean,  obtained  by  long  penance,  should  decline  by  means  of  a  female  of 
the  human  race ;  know  this  to  be  now  accomplished,  O  thou  who  art  adorn' 
ed  with  a  wreath  of  sweet  flowers  ! 

marsSa^eifiiltu  wetJ^e^srMSfrs^  jf9^aj(§9/ll9DjDtuAr  pfi^'xeofi^MT 
G/firdfTjpiCt*, 

pOetrifffiu.     ^iJLjSSipuusSI    Mjfee'aJS'ihLDarih,    ^ijiSedfrOfi^%BK' 
Qiuir(r^tl^fiPfi9diridn^mmQyd9^ir^QuffvjuQuir(^er(rsm9SisAQs(rmir 
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jDuuuisfitfi  jg&tdfT^^ai^iLi  ^adiTjpuji^uu.  (^CarQajm-mjth. 

All  that  I  have  stated  will  be  verifi**d,  if  you  look  at  the  true  religion 
i^hicli  was  inculcated  by  the  one  only  gmcious  God,  who  said,  as  precious 
Jight  to  expel  the  darkness  of  the  mind,  thus; 

[Amos  5,  21.]  I  hate,  I  desi.i^e  your  feaRt-days,  and  I  will  not  smell 
in  your  solemn  assemblies.  Though  he  offer  me  burnt  offerings  and 
your  meat  offerings,  I  will  not  accept  t/iem :  neither  will  I  regard  the 
peace  offerings  of  your  fat  beasts. 

[Samuel  i,  15 — 22.]  And  Samuel  said,  Hath  the  Lord  as  great  de- 
light in  burnt  offerings  and  sactitices,  as  in  obeying  the  voice  of  the 
Lord?  Behold,  to  obey  is  belter  than  sacrifice,  and  to  hearken  thaH 
the  fat  of  rams. 

["  Matt.  ch.v.  23— 24]  Therefore  if  thou  bring  thy  gift  to  the 
'*  altar,  and  there  rememberest  that  thy  brother  hath  ought  against 
"  thee;  leave  there  thy  gift  before  the  altar,  and  go  thy  way;  first  be 
^  reconciled  to  thy  brother,  and  then  come  and  offer  thy  gift.*' 


Emplanation  of  the  word  ^(^90 tl,  introduced  in  the  foregoing 

couplet  or  text, 

**  All  besides  is  evanescent  sound'* — The  term  in  the  original,  tran- 
slated by  the  two  concluding  words,  is  ^^a)i2),  which  signifies  lite- 
rally a /oti(/ /f/r6u/^n/  noise;  the  line  is  thus  translated  and  explained 
by  the  Latin  commentator.  '*  Coftera  omnia  conditionem  habent  stre* 
pitve.  Sensus  est  eam  esse  veram  virtutem,  quae  in  animo  culpam  non 
admittif,  nam  animuro  culpa  foedatum  habcntis,  verba,  ethabitas,  etac- 
tiones  ipss  quae  virtuti^m  spirent,  habent  conditionem  strepitus;  turn, 
quia  ad  id  ordinari  solent,  ut  a  csteris  videanturet  audiantur;  tum,  quia 
eo  tantum  tempore  quo  videntur  et  audiuntur,  ut  virtuosa  laudantur,  sed 
statim,  uti  strepiius,  evanescunt,  quia  non  valeot  alicui  beatitatem 
afiferre."    I  have  followed  this  interpretation  aa  it  agrees  with  that  of 
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Vira-mamuni,  and  as  it  corresponds  exactly  to  the  expression  of  the 
original ;  but  the  word  ^(5«>^  may  metaphorically  be  rendered, 
ostentation,  hypocrisy.  Parimel-azhager  paraphrases  it  by  ^irwtrjril^ 
which  signifies  literally  the  confused  clamour  arising  from  a  mob,  but  is 
often  synonymous  with  j^t^ihuih^  the  term  commonly  ased  to  express 
pomposity,  ostentation,  hypocrisy. 


y  I. — Notice  regarding  the  Sects  of  Hindus  called  Tengala  and  VadagaHa. 

— By  C.  P.  Bbown,  Esq. 

The  following  brief  notice  regarding  these  sects  is  now  collected 

from  living  authorities,  who  themselves  are  Bramins  of  the  Tengala 

tect. 
The  Vaishnava  sect  in  the  peninsula  of  India  is   divided  into  two 

classes,  called  Tengalas  and  VadagalaSi  who  hold  each  other  in  religious 
hatred.    These  divisions  affect  Sudras  as  well  as  Bramins. 

They  are  known  from  one  another  by  the  mode  in  which  they  wear 
the  mark  in  the  forehead.    Each  sect  wears  an  upright  yellow  or  red 
streak,  down  the  forehead.    And  on  each  side  is  ft  white  line ;  these 
converge  at  the  brows,  forming  an  appearance  like  a  trident* 

The  Tengalas  draw  the  line  low  down  the  face.  The  Vadaha]a» 
draw  it  no  lower  than  the  brow. 

The  Tengala  marks  join  on  the  nose.  The  Vadagala  mark  does  not« 
The  Tengala  wears  a  line  across  the  face  between  the  eyes,  somewhat 
like  a  crescent. 

The  Tengala  women  wear  the  yellow  upright  line:  a  few  women 
wear  the  lower  mark.    No  woman  wears  the  white  marks. 

The  particular  saint  of  the  Tengalas,  whether  Bramins  or  Sudras,  is 
ManavaJa  md  muni ;  who  wrote  the  comment  on  the  Dravida  Pro' 
handham  for  Tamil  Veda),  written  by  the  twelve  saints  called  Alwars. 
This  sage  has  been  deified  by  his  followers,  while  Vedantachari  is 
adored  by  the  Vedagalas.  He  and  his  opponent  (a  phrase  which  they 
disown)  were  pupils  of /?ainanu;ac^an,  commonly  called  Bhashya-earlUf 
or  the  "  Commentator"  on  the  Divine  Texts.  It  is  to  be  observed 
that  neither  sect  speaks  disrespectfully  of  the  leader  or  apostle  of  the 
opposed  sect.  And  it  is  not  easy  to  comprehend  how  both  teachers 
can  be  supposed  to  obey  the  doctrines  of  Bhashyacarlu. 
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The  prayers  they  use  are  similar,  except  as  to  the  commenciog 
fltanza.    The  Tengaia  mantram  or  verse  runs  thus : 

Sri  Sail^sa  dayH  patram,  dhl  bhacty  adi  gun'&rn'aTatn 
Yatlndra  pravan'am  vandd  R&myajfi  m&taram  munim. 

But  the  Vadahalei  exordium  runs  thus : 

B&m&nuja  day§  patram,  jnana  vairSgya  bhQshan'am 
Sri  madvencatan^dh&ryam  vande  vgdilntaDes  icam. 

In  the  former  verse   Ramyaja  Matrt   is  the  name  of  Manavala  ma- 
muni  :    in  the  latter,  Y^danta  Desica  is  the    title  given  to  Yudanta- 
chari. 

It  seems  that  the  former  verse  is  used  in  all  the  temple  at  Com- 
bacon'am,  and  that  at  Manjaouppam,  north  of  Pondicherry ;  perhaps  at  a 
few  others. 

This  verse  is  used  in  private  by  the  Vadagalas,  but  if  they  ever 
venture  to  recite  it  audibly  in  a  Tengaia  pagoda  it  is  resented  as  blas- 
phemy, and  leads  to  great  outrages. 

TVn-ca^i,  denotes  Southern  Veda;  and  Vadacalei  denotes  the  Nor- 
them  creed.    These  words  form  the  origin  of  Tengaia  and  Vadagala, 

Among  the  Vadagalas  widows  are  shaved.  This  custom  the  Ten- 
galas  reject.  There  are  some  other  discrepancies.  They  intermarry 
and  eat  together. 

But  the  discriminative  mark  in  the  forehead  is  the  great  sign,  and  so 
important  do  they  hold  this  that  various  Vishnu  temples  have  the  sec- 
tarial  mark  cut  in  stone  over  the  gate. 

< :  The  discussion  regarding  this  mark  is  traced  to  a  difference  of  opi* 
nion  as  to  the  signification  of  a  celebrated  Sanscrit  text  or  half  versCf 
which  directs  that  the  mark  in  the  forehead  shall  be  Ndsddi  Hsa 
Paryantam,  <*  from  the  nose  to  the  hair."  Now  the  Vadagalas  say 
this  expression  from  the  nose  denotes  not  any  pari  of  the  nose,  and 
therefore  they  begin  the  line  between  the  brows. 

The  Tengalas  deny  this ;  and  dividing  the  nose  into  three  parts, 
declare  that  the  upper  third  of  the  nose  is  included  in  the  word  adi. 
For  they  argue  that  *'  every  thing  has  a  beginning,  a  middle,  and  an 
end ;  and  in  the  verse  in  question  the  word  "  adi,'*  beginning,  denotes 
the  first  portion." 

This  discussion  (a  counterpart  to  that  of  the  big-endians  in  Swift's 
description  of  Lilliput),  has  led  to  serious  disturbances  and  the  lost 
of  many  lives.  Nor  does  any  annual  feast  occur  without  a  recurrence 
to  the  wrangling  regarding  the  celebrated  verse  now  cited.  It  is  not 
even  satisfactorily  ascertained  in  what  book  this   verse  is  recorded.    A 
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learned  Tamil  divioe,  who  died  about  fifteen  years  ago  named  Anna- 
vappengar,  author  of  a  commentary  on  the  Uttani  Rama  Charitra, 
wrote  likewise  a  polemical  volume  on  this  topic. 

It  is  to  be  observed  that  both  sects  worship  the  same  god  Vishnu  ; 
and  use  the  same  rites.  Their  differences  regard  none  but  points 
irhii'h  are  known  to  be  mere  trifles.  Indee  1,  they  chiefly  regard  parti- 
cular customs  connected  with  eating  and  drinking* 

The  Ecaiasi  Si&ddham  is  not  practised  by  the  Tengalas,  nor  do  they 
use  the  bell  in  worship. 

The  Tengiilu  sect  has  prevailed  greatly  over  the  other,  who  are  near- 
ly silenced  both  at  Sri  Rangara,  (Trichinopoly)  and  Madras. 

At  the  sacrifice  called  Yajna,  the  Tengalas  say  they  use  the  pUhta 
pasuh,  or  small  figure  of  a  goaf,  made  of  paste.  The  others  use  the 
chhaga  pasuh,  or  living  goat.  But  in  fact  both  sects  have  laid  aside 
the  yajua:  which  the  Smartas  conlinually  celebrate.  Hence  among 
the  Tengalas  and  Vadagalas,  the  name  Somayazi  is  laid  aside  :  for  that 
title  appertains  to  the  Bramin  who  has  celebrated  tbis  sacrifice. 


VI. — Note  on  an  Ancient  Hindu  Grant, — By  Walter  Elliot,  E^^q. 

Some  time  ago  I  obtained  a  set  of  copper-plates,  united  by  a  ring  in 
the  usual  mode  of  ancient  Hindu  grants,  bearing  an  inscription  m  a 
character  which  was  said  to  be  unknown.  The  plates  are  tbre*'  in  num- 
ber, 7i\  inches  long  by  \^  in  breadth,  of  a  shape  differing  from  any  I 
had  hitherto  met  with.  Unfortunately  the  symbol  on  the  rina:  or  seal  is 
defaced.  The  plates  were  said  to  have  been  found  in  the  koi,  or  lake, 
near  Masulipatam,  some  years  ago,  and  had  been  laid  aside  as  utterly 
unintelligible. 

Several  of  the  letters  being  nearly  identical  with  the  Hala  Canarese 
alphabet,  most  of  the  words  were  with  some  difiiculty  deciphered. 
The  characters  bear  a  considerable  aflSnity  to  those  of  an  inscription 
from  Amrawutty,  published  in  the  Journal  Asiatic  Society*  of  Bengal, 
but  appear  to  be  of  a  considerably  older  date,  if  such  an  inference  may  be 
drawn  from  the  ruder  and  more  simple  forms  of  the  letters,  as  will  appear 
from  the  fac-simile  opposite,  which  shows  likewise  the  shape  and  size 
of  the  copper-plates.    The  language  is  Sanscrit,  the  style  being  simple 

•  Vol.  vl.  p.  218-PU.  Xi.  XilL 
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though  old,  and  some  of  the  terms  obsolete.    A  transcript  in  Nagari  it 
given,  the  translation  of  which  is  as  follows : 

«  Salutation! 

"  From  the  victorious  Vengipur,  Maha-raja-sri-vijaya-Nandi  Vanna, 
*'  bound  up  in  meditation  on  the  feet  of  the  Lord  Chitra  Ratha  Swami-* 
*^  devoted  to  the  feet  of  the  saints  (Bhaturakas)— the  most  pious — the 
**'  eldest  son  of  Maha  Rajivacha  Varma  and  of  Kulanka— commands  the 
•*  villagers,  and  the  head  inhabitants  of  the  village  of  Vidanurpalli,  in  the 
"  district  (Vishaya)  of  KGduh&ra — Hail  !~0n  account  of  the  virtue  of 
**  my  imperishable  Kula  and  Gotra,  and  for  the  increase  of  my  personal 
**  reputation,  the  village  is  bestowed  (vrittaha)  on  the  Bramins  re« 
**  siding  in  the  excellent  agraharam  of  Chinnapfiktlrvaka,  of  various 
**  gotrams,  readers  of  the  vedas,  who  are  in  number  157 — knowing  this, 
**  let  all  that  is  proper  to  be  relinquished,  be  given  up,  by  the  Rajah's 
**  public  officers,  who  have  authority  over  the  land  (deasdipati),  and  let 
*'  it  be  maintained. 

**  On  the  eighth  day  of  the  decreasing  moon,  in  the  month  of  Pooshya, 
^*  in  the  7th  year  of  the  prosperous  reign,  this  grant  [pattika]  is  made. 
**  Let  the  grantees  enjoy  it  in  virtue  of  this  order. 

**  Land  has  been  given  by  m;iny,  and  it  has  likewise  been  continued  bf 
«*  many.  Whosoever  possesses  the  land  shall  enjoy  the  fruits  for  the 
''  time  being. 

**  The  giver  of  land  rejoices  in  heaven  for  60,000  years.  He  who  takes 
"  it  away,  or  consents  to  its  resumption,  shall  remain  for  the  same  period 
••inhell.»' 

This  ancient  deed  though  unfortunately  destitute  of  an  ascertained 
date,  is  possessed  of  considerable  interest,  from  the  indication  it  affords 
of  the  dynasty  which  rul^d  in  the  tract  now  known  as  the  Northern 
Circars,  but  anciently  as  the  Venga,  Kalinga,  or  Andhra  Desams,  aa« 
tenor  to  the  Chalukya  family. 

The  earliest  granU  of  the  latter  race  occur  in  saca  528,  corresponding 
to  A.  D.  606,  and  I  have  lately  had  opportunities  of  examining  copper 
sasanams,  given  by  different  princes  of  this  house,  in  sacas  897  and 
1001,  which  clearly  show  by  the  more  modern  form  of  the  writing, 
the  superior  antiquity  of  that  of  Nundivarma. 

In  these  documenU  the  genealogy  of  the  Chalukyas  is  brought  down 
to  the  union  of  the  family  with  that  of  the  Cholas  of  the  south,  about 
the  close  of  the  lOih  century  of  the  Salivahana  »ra,  without  the  men- 
tion of  any  names,  bearing  the  least  resemblance  to  Rajivaksha  Varma 
or  Nundi?axma,  and  as  the  country  over  which  thej  reigned  is  invari* 
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ably  termed  Vengidesam,  we  may  conclude  that  the  Nandivarma  who 
reigned  at  Vengipur  must  have  been  anterior  to  the  J\\\  century. 

No  aucb  names  as  Nandivarma's  or  bis  father's  occur  in  any  if  the 
lists  of  the  Southern  Dynasties,  except  in  that  of  the  Vijavanagar  R%j:i«i,* 
but  the  Nanda  who  is  there  said  to  have  founded  WHrungol  and  Nan* 
dapur  in  A.  D.  1034,  (?)  cannot  possibly  be  identified  with  the  N^nda 
of  the  inscription,  for  at  this  period  the  Chalukyas  were  the  lords  of 
Tengidesam. 

Of  the  limits  of  Vengidesam  or  Vengi  Mandalnm,  it  does  not  appeal 
necessary  to  say  more  at  present  than  may  tend  to  illustrate  the  sitd 
of  Vengipur,  the  cnpital  of  Nandivarma. 

Four  places  of  this  name  are  found  in  the  Northern  Circars.  Two 
of  these  named  Chinna  Vengi  and  Pedda  Vengi  are  situated  close  to 
each  other,  in  the  vicinity  of  Ellore ;  another  is  found  near  Chintapalli 
in  the  Gnntoor  district,  and  the  4th  is  a  deserted  ftite,  named  V<*ngipadt 
in  the  Palaveram  semtndary,  to  the  north-west  of  Rajabmundry. 

The  following  account  of  the  two  first  mentioned  places  was  received 
ftxnn  an  intelligent  native,  who  made  the  inquiries  on  the  spot. 

**  About  eight  or  ten  miles  north  of  Ellore,  is  situated  the  village  of 
Peda  Vegi,  half  an  hours  walk  to  the  north  of  which  is  Chinna  Vegi,  and 
five  miles  south  of  these,  is  another  village  named  DendAKi*.  with  several 
hamlets  attached  to  it,  named  Ganganagndem,  Sanaf^udem,  &e.  Ac- 
cording to  the  local  tradition  all  these  formerly  constituted  one  large 
city,  in  which  were  numerous  temples  dedicated  to  Siva.  The  ruins^  of 
about  fifty  fanes  sacred  to  this  deity,  still  exist  in  Dendt^lftr,  and  like* 
wise  four  statues  or  idols  of  Vigneswara,  one  of  which,  very  large,  is  on 
the  southern  side  of  the  village,  near  a  tank  surrounded  by  date  trees. 
A  high  mound  of  earth  called  Bhiroalingam  Dibba  is  fuund  ou  the  east 
Bide  of  the  village,  and  a  tank,  named  Macalama  cheravo,  to  the  north, 
hat  a  mound  in  the  centre,  on  which  are  two  stone  bulls.  There  is  ano* 
ther  tank  to  the  west  of  the  village,  called  Narikalawari  cheravu,  on  the 
banks  of  which  are  two  sila  sasanams,  standing  upright,  and  two  more 
which  have  fallen  down,  but  which  were  erect  about  four  years  ago. 

**  Between  Pedda  Vegi  and  China  Vegi  is  another  remarkable  mound. 
All  of  these  places  above  mentioned  are  supposed  to  conceal  enormous 
treasures.  In  later  times  Pusapati  Madava  Varma  reigned  in  this  place." 

The  above  are  sufficient  indications  of  the  site  of  a  large  city,  and  the 
inscriptions  noted  as  still  existing  at  Dend(^!(^r,  will  probably  throw  fur- 
ther light  on  the  subject.  Wangipnr  in  the  Guntoor  district  seems  to  be 

•  As.  Res.  vol.  ss. 


ia4arj  AMf  <m  on  Aiieieni  HinAi  Ohut  SOS 

a  place  of  no  importance,  but  at  Ven^ipa<!,  north-west  of  Rajahniiindry*^ 
there  are  8Hi<)  to  be  extensive  ruins,  but  the  head  aerishtadar  of  that  dis* 
tnct«  in  reply  to  some  questions  addre>bed  to  him,  states,  that  the  local 
tradiHoQ  of  that  province,  points  to  Pedda  Vegi  in  the  Masulipatam  dis* 
trict,  as  ihe  former  site  of  Vengipur. 

Tn  (he  preface  to  the  Teluj^u  translation  of  the  Mahabharat,  Rajah* 
mundrv  i'»  styled  the  "  central  gem  of  Vengideaam,'*  "  Nay  ikaratnam.** 
Campbeira  TeK  Gram.  pref.  p.  z.  At  that  time  it  had  become  thd 
capital  of  the  Chalukyas,  and  the  ancient  capital  must  have  been  in  a 
state  of  decay. 

Of  the  other  places  mentioned  in  the  deed,  little  information  is  ob« 
tainahle.  Koduliara  is  said  to  be  the  ancient  name  of  the  district  now 
occupied  by  the  Collar  lake. 

The  local  tradition  states  it  to  have  been  formerly  inhabited  by  certain 
Bramins,  who  became  so  wicked  that  they  provoked  the  divine  vengeance^ 
and  were  destroyed  by  the  God  of  fire.  One  virtuous  Bramin  aloDe»  and 
bis  wife,  received  timely  warning  to  fly,  the  remainder  were  all  bmrot 
up,  and  (he  earth  sank  to  the  depth  of  24 1  cubits :  in  proof  of  which  it 
U  asserted  that,  on  digging  in  any  part  of  the  lake  during  the  hot  wea* 
ther,  the  soil  displays  signs  of  the  action  of  fire.  This  may  refer  to  A 
Tolcanic  phenomenon  having  caused  the  subsidence  of  the  tract. 

Vidanur  palli  has  not  been  recognised,  but  mention  is  made  of  Chin* 
iiapakur  in  an  ancient  MS.  account  of  the  district  of  Condavir,  forming 
part  of  the  Mackenzie  Collection,  and  noticed  by  the  Reverend  Mr.  Tay* 
lor  in  his  4th  Report  at  vol.  ix.  p.  13  of  this  JoornaL  At  p.  12  of  the 
MS.  it  is  stated  that  Bala  Bhaskara  Deva  of  the  Gunapati  race,  made  a 
grant  of  360  kundees  of  land,  to  the  Bramins  of  12  gotrai  in  Chinnapa* 
kur  or  Rurupadu,  and  gave  it  the  name  of  Muppala,  in  the  saca  year 
1056  (I).  And  again,  at  p.  18,  in  a  list  of  villages  which  have  a  Saroprati 
or  Curnnm  of  the  Balikuruwar  race  and  Sandilya  gotra,  it  occurs  in 
the  following  order. 

Gundala. 

Velanadtt. 

BetpudL 

Karayanpuram 

Ckinnapakur 

Muppalapudi, 

Gollapadu. 

Munagapadu. 

Buckapuram. 

Chitraratha  is  a  title  of  Uie  sun.*    It  occurs  as  the  name  of  one  af 
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the  Pandyan  Dynasty  of  Madara.*  What  particular  deity  is  designated 
by  Chitraratha  Swami,  seems  doubtful,  some  consider  it  a  designation 
of  Siva,  others  of  a  Jain  divinity. 


VII.— iVo/0  on  the  Defaced  ttale  in  which  the  Statues  qf  the  Jains  care 
now  generally  found*  as  connected  wtth  the  persecutions  and  over' 
throw  of  that  Peopte. — By  Lieut,  T.  J.  Nuwbold. 

The  mutilated  state  in  which  the  statue  presented  to  the  Society,  and 
others  surroundiDg  it,  were  found,  bears  silent  testimony  to  the  ran- 
corous spirit  with  which  the  Brahmins  and  Jangams  persecuted  the 
Jains ;  and  which  impelled  them,  as  we  are  assured  on  the  testimony 
of  many  native  writers,  to  wreak  their  vengeance,  unglutted  by  the  over- 
throw and  expulsion  of  the  rival  sect,  upon  their  senseless  temples  and 
Images,  and  to  do  their  utmost  to  obliterate  every  trace  of  the  heretical 
creed  from  the  foce  of  the  earth.  In  various  localities  that  I  have 
visited  in  Mysore,  the  Camatic,  the  eastern  portion  of  the  Southern 
Mahratta  Country,  and  the  Nizam's  territories,  the  Jaina  bastie  have 
been  converted  into  temples  consecrated  to  Mahadeo,  the  Lingutm^  ftc. 
The  most  prominent  distinguishing  marks  of  their  origin  are  com* 
monly  obliterated ;  but  it  frequently  happens  that  some  small  bas-re- 
liefs of  the  Jaina  Tirthankare,  or  of  the  female  ef&^y  canopied  by  the 
uplifted  trunks  of  two  elephants,  have  either  escaped  notice,  or  been 
permitted  to  remain  from  their  insignificance,  sufficiently  indicative  of 
the  religion  of  the  builders.  The  larger  and  detached  images  are  either 
destroyed  or  disfigured ;  and  thrown  outside  the  walls  of  the  plaee* 
The  Brahmins,  even  at  the  present  day,  declare  it  to  be  unlucky  to 
look  upon  the  countenance  of  a  Jaina  image :  consequently  the  features 
of  the  statues  have  rarely  escaped  mutilation  or  destruction. 

At  Bagwari  in  the  Southern  Mahratta  Country,  near  which  place 
Basavai  the  celebrated  founder  of  the  Jangam  sect,  and  subverter  of 
the  Jaina  kingdom  of  Kalyan  was  born,  are  many  marks  of  the  furi- 
ous spirit  of  extermination  :  the  numerous  Jaina  temples  have,  with  two 
exceptions,  been  levelled  with  the  dust,  and  their  remnants,  in  the 
shape  of  broken  altars,  and  elegantly  carved  pillars,  employed  in  re- 
pairing the  walls  of  the  town.  One  of  the  two  hastis  left  standing 
has  been  converted  into  a  temple  to  the  apotheosis  of  the  arch  prose- 


•  Filnicr  Ui.  Tab,  iL  181. 
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cutor  of  the  Jains-^  Basava^  and  the  other  into  a  manufactory  for 
earthen  ware.  Similar  evidences  of  this  spirit  are  visible  among  the 
ruins  of  Annagundi,  Bejanugger,  and  at  Courtney,  in  the  Ceded  Die* 
tricts.  The  latter,  now  an  insigni6cant  village,  was  formerly  a  place 
of  importance  under  Jaina  ascendancy :  one  of  its  principal  basHs  ii 
occupied  by  the  sacred  feet  of  the  Indian  Mars — C«mar#te;a4u— images 
of  the  god  Ganesa— the  goddess  Parvati — the  bull  and  Lingum,  Ano« 
ther  baa  been  converted  into  a  mosque  by  the  Mahomedan  followers 
of  Hyder  and  Tippoo,  and  a  third  forms  the  Maih  of  a  Jangam  priest. 
The  large  image  of  one  of  the  TirVhankarst  is  seen  cast  outside  the 
western  gate,  disfigured  in  the  usual  manner,  and  the  lower  extremi- 
ties buried  in  soil.  The  destruction  and  defacement  of  the  Jaina 
inscriptions  on  stone,  and  substitution  of  others  in  their  room,  are 
much  to  be  lamented,  and  I  would  strongly  urge  the  Society  to  direct 
ite  attention  towards  the  copying  of  all  such  as  still  exist  in  various 
parts  of  the  peninsula,  before  it  be  too  late.  The  rancour  of  the  Jan* 
gams  and  Brahmins  towards  the  Jains  still  exists  in  smothered,  though 
unaltered,  bitterness.  The  copies  should  be  taken,  if  possible*  by  meant 
of  Jaina  scribes  in  order  to  avoid  forgeries,  alterations,  or  interpola* 
tions.  The  indefatigable  and  successful  exertions  of  Mr.  Walter 
Elliot  have  already  gone  far  to  place  the  history  and  chronology  of 
peninsular  India,  on  a  surer  and  more  solid  basis  than  hitherto,  ground- 
ed on  the  chronicled  and  unbiassed  information  contained  in  595  in- 
scriptions on  stone  and  copper,  collected  in  various  parts  of  the 
Southern  Mahratta  Country,  Mysore,  the  Nizam's  dominions  and  Sunda.* 
It  is  scarcely  necessary  to  remark  how  extremely  valuable  such  infer* 
mation  is,  gathered  from  these  mile-stones  of  time's  course ;  and  that  a 
wide  field  still  remains  untrodden  to  all  who,  imbued  with  a  liberal 
seal  for  the  advancement  of  knowledge,  enjoy  similar  opportunities  of 
collecting  it. 

Although  the  Jains  were  not  able  to  defend  their  temples  and  larger 
statues  from  profane  hands,  they  contrived  to  carry  off  the  smaller 
images,  and  many  of  their  sacred  books,  which  they  preserve  with  the 
jealousy  natural  to  the  weaker  sect.  The  smaller  images  that  I  bad 
opportunities  of  seeing  in  Canara  and  the  Southern  Mahratta  Country, 
were  all  either  of  brass  or  a  white  slightly  veinedf  marble,  which  if 
said  to  be  brought  from  the  Utlara  DeSf  or  country  north  of  the  Ner« 
budda,  and  represented  the  twenty-four  Tirt'hankars,  both  singly  and  in 
gronpes,  in  their  peculiar  standing  or  sitting-at-ease  postures.    The 

*  Vida  Mftdras  Jooraal,  vol.  7.  p.  199. 

t  Marble  appeari  to  be  a  saered  stone  amoBg  the  Jains,  being    always  prtferxed  whta 
procoiable,  and  is  sometimes  brought  from  gi«at  distaocss. 
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Jaina  coloseal  statue  of  Gom^a  Raya  on  the  rock  of  Sravun  B^lg^ie^ 
in  Mysoret  said  to  be  70  feet  3  inches  in  height  is  of  granite.  The 
Dnke  of  Wellington,  who  visited  it,  was  of  opinion  that  the  rock  had 
been  eiit  down  until  nothing  but  the  image  remained.  This  opiniom 
I  found  corroborated  by  the  testimony  of  the  priests  and  natives  of  the 
locality,  and  the  truncated  shape  of  the  rock  on  the  summit.  The 
Jealousy  of  the  Yaitis  permitted  only  a  cursory  examination  of  the  baaet 
which  hav  every  appearance  of  having  been  cut  down  to  the  plane  oa 
which  it  rents,  and  was  probably  one  of  those  prodigious  blocks,  fre- 
quently seen  as  tors  and  logging  stones  on  the  granitic  elevations  of  pen- 
Uisular  India.  In  gazing  on  the  gigantic  proportions  of  this  colossua, 
and  the  hill  constituting  its  base,  from  the  plain  below,  one  cannot 
avoid  being  reminded  of  the  story  of  Dinocrates  the  sculptor,  proposing 
to  cut  down  mount  Athos  into  a  stupendous  statue  of  Alexander,  holding 
a  town  in  his  left  hand,  and  in  the  right  a  large  basin  to  receive  the 
streams  issuing  from  the  mountains  sides. 

Another  Jaina  statue  in  granite,  of  the  same  personage,  though  of 
inferior  dimensions,  occurs  at  Carculla,  in  Canara.  It  is  said  to  ba 
thirty-eight  feet  in  height*,  and  to  have  been  sculptured  A.  D.  1431* 
Both  have  hitherto  escaped  destruction,  and  possibly  owed  their  safety 
to  the  superstitious  feeling  of  veneration,  which  objects  of  great  mag* 
nitude,  wondrous  art,  or  strange  deviations  from  nature,  rarely  fail  of 
inducing  in  the  minds  of  all  Hindus,  without  reference  to  caste. 

I  have  already  mentioned  that  the  religious  statues  of  the  J4ns  are 
either  in  one  erect  or  sitting  posture:  they  are  generally  naked,  and  in 
attitudes  betokening  a  state  of  repose,  consistent  with  the  metaphy* 
•ical  ideas  entertained  by  this  sect  of  a  state  of  future  beatitude;  or  of 
the  profound  abstraction  and  meditation  on  things  divine,  essential  to 
the  perfect  attainment  of  that  state.    To  this  circumstance,  supersti* 
tious  adherence  to  ancient  models  as  well  as  to  the  operation   of  the 
htau  ideal  of  Hindu  sculptors,  which  is  highly  unfavourable  to  the 
demonstration  of  the  finer  shades  of  anatomical   developmf*nt,  and  the 
expression  of  mind  by  its  action  upon  the  features,  may  be  mainly 
attributed   the  tame  and  insipid  character  of  their  single  statues,  so 
odious  to  eyes  that  have  been  accustomed  to  look  upon  the  exquisite 
productions  of  a  Praxiteles,  Chantrey,  or  Canova.    The  same  causea 
prevented  the  Egyptians,  from  rising  in  the  art  of  sculpture  ;  who,  we 
ere  informed  by  Mr.  Wilkinson,  even  at  the  latest  periods  con  tinned  to 

•  One  foot  less  than  the  eelebrated  statue  to  Minerva,  of  ivoiy  sad  gold  in  the  Psa- 
theoQ  at  Athens,  by  PhiflUak 
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follow  the  imperfect  models  of  their  early  artists,  and  grace  and  feel* 
ing  were  for  ever  prevented  from  forming  a  feature  of  their  sculpture  t 
and  though  they  made  great  progress  in  other  hranches  of  art«  thongh 
they  evinced  considerahle  taste  in  the  forms  of  their  vases,  their  fumi* 
ture,  and  even  in  some  architectural  detailsi  they  were  for  ever  de6cient 
|n  the  comhination  of  ideal  beauty  with  the  natural  position  of  parts 
in  the  human  fiiJ:ure.  One  gr^at  impediment  to  the  advancement  of 
the  statuary's  art  in  Ef^ypt,  was  the  nnvaiying  postnre  of  the  fignreSf 
which  wer<^  always  in  a  state  of  repose,  or  in  a  position  that  only  re* 
quired  the  limbs  to  be  straight,  without  any  attempt  at  action,  or  in^ 
deed  any  indication  of  life:  **  all  was  made  to  conform  to  the  same 
invariable  model,  which  confined  the  human  figure  to  a  few  conven* 
tional  postures."  Such  are  a  few  points  of  resemblance  common  to  the 
productions  of  Jaina  and  Egyptian  statuaries ;  which,  had  not  a  vile 
superstition  pressed  like  an  incubus  on  their  rising  improvement,  would 
have  anticipated  in  excellence  and  beauty  the  most  exquisite  sculp* 
tures  of  Greece.  The  Jaina  statue  now  presented,  was  taken  from  the 
mins  of  Bijaniigger,  and  is  doubtless  that  of  Par^swanaih  from  the 
attitude,  contour,  and  serpent  folds  behind  the  back  of  the  image. 
Patfetcanath  is  the  23d  Tirt'hankar  of  Jaina  mythology,  and  is  often 
represented  with  the  cobra  di  capello  canopying  his  head  with  its 
extended  hood :  not  as  a  symbol  of  eternity,  but  from  some  cir* 
cumstance  connected  with  the  history  of  this  saint,  recorded  in  his 
pura'na. 

Subjoined  is  a  list  of  Jaina  MS9.,  now  extant  in  the  peninsula:  which, 
if  not  already  before  the  public,  or  among  the  Mackenzie  papers,  it 
would  be  advisable  to  procure  copies  of.  The  list  was  given  me  by  a 
Jaina  priest  of  Talicota,  in  the  jaghire  of  the  Mahratta  chief,  Riistia* 

1st.    The  Siddhanta  Sastra  which  proceeded  from  the  mouth  of  Ar* 
cfeRoM  himself,  the  first  of  the  last  twenty  ionr  TMhankan^  written 
by  Gautatn'Munif  in  the  Ghata  Bhasa,  and  afterwards  compiled  in  Sans* 
crii,  Canarese  and  Mahratta.    This  is  considered  the  most  sacred  of 
their  books. 

2d.    The  Siddhanta  Pur&na. 

dd.     Naga  Komara. 

4*h.     Herri  Wemshu. 

5th,  The  twenty.fonr  Pur&nas,  of  the  twenty-foor  last  Tirfkem* 
kar». 

6th.  The  Jaina  version  of  the  Ramayana. 

7th.  Vijaleng  Purana. 

8tb.  The  Manter  or  St'hoter  of  Bhagwanty  the  Jaiaa  ritoaL 
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The  Hari  Fansam  it  equivalent  to  the  Mahavamu,  and  is  anppoaed 
to  be  a  version  of  the  Mahabharat,  The  FgjdUng  purdna  is  the  histoiy 
of  F^alOf  the  Jaina  king  of  Kalyan^  and  the  rise  of  the  Jangam  sect; 
The  purdnas  of  the  first  twenty- four  TirVhankar*  or  deified  saints,  are 
not  procurable. 


Vni.— On  an  error  in  Dr.  Thomson's  Mineralogy. — By  Captain  J. 

CampbblLi  Assistant  Surveyor  GeneraL 

In  mineral  analysis  magnesia  is  one  of  the  most  diflScult  eaKhs  to 
precipitate.    It  has  the  peculiarity  of  forming  a  great  many  teluble 
double  salts,  and  even  its  carbonate   is  partially  decomposed  by  cold 
water,  so  that  a  portion  is  taken  into  solution.    These  double  salts 
appear  not  to  have  been  examined  with  sufficient  attention  by   che* 
mists;  Rose  in  his  Manual  of  Analytical  Chemistry  remarks  that,  in 
precipitating  magnesia  as  a  carbonate,  carbonate  of  soda  cannot  with 
equal  good  consequences  be  employed  instead  of  carbonate  of  potash,*— 
carbonate  of  magnesia,  according  to  Mosander,  forms  with  carbonate  of 
soda  a  double  salt,  this  salt  is  decomposed,  neither  by  boiling  the  so* 
lution,  nor  by  evaporating  it  to  dryness ;  while  on  the  contrary  the  ana* 
logous  double  salt,  containing  carbonate  of  potash  and  carbonate  of 
magnesia  suffers  decomposition  thereby.   The  wash  water  also  dissolves 
much  more  of  the  double  salt  containing  soda,  than  of  the  simple 
carbonate  of  magnesia,  yet,  for  all  that,  were  carbonate  of  soda  employ* 
ed  to  separate  magnesis,  a  great  excess  would  be  obtained  in  the  ana* 
lysis.    Dr.  Thomson  says,  "  the  employment  of  carbonate  of  soda,  in* 
**  stead  of  carbonate  of  potash,  has  also  a  tendency  to  prevent  the  for- 
«  mation  of  the  double  salt,  for  soda-carbonate  of  magnesia,  does  not 
'<  form  nearly  so  readily  as  potash-carbonate."    The  easiest,   and  rea« 
diest  mode  of  precipitating  magnesia,  is   from  the  ammonio-muriatic 
solution,  by  adding  an  excess  of  ammonia,  and  then  adding  phosphate 
of  soda,  when  an  immediate  precipitate  of  ammonio-phosphate  of  mag* 
nesia  is  thrown  down.    This  salt  is  almost  insoluble  in  cold  water,  and 
therefore  this  method  is  the  best,  and  readiest  in  a  rough  quantitative 
analysis,   such  as  is  desirable  in  the  present  state  of  our  knowledge  of 
our  Indian  minerals.    But  unfortunately  we  are  precluded  from  using  if, 
because  chemists  have  not  yet  decided  on  the  composition  of  the  preci* 
pitatc*    Bose  saya  that  after  being  ignited,  it  contains  36,67  percent 
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of  magnesia,  but  Thomson  says  that  it  contains  only  twenty-two  per 
cent.  In  this,  however,  it  would  appear,  that  Dr.  Thomson  has  made 
a  mistakp,  because  he  says  that  caustic  ammonia,  and  phosphate  of  sodat 
also bi phosphate  ammonia,  give  the  same  precipitate;  but  this  is  impos* 
sible,  because  in  using  caustic  ammonia  and  phosphate  of  soda,  there  is 
only  o/ie  atom  of  the  aoid,  which  combines  with  one  atom  of  ammonia, 
and  one  of  magnesia,  to  form  a  subphosphate ;  and,  after  ignition,  the 
ammonia  having  been  volatilized,  there  will  remain  a  neutral  phosphate 
of  magnesia,  which,  according  to  Dr.  Thomson's  table  of  atomic  weights, 
will  contain  35.7  per  cent  of  magnesia,  which  is  not  much  different 
from  the  proportion  given  by  Rose.  But  if  biphosphate  of  ammonia 
is  used,  in  case  the  solution  does  not  contain  an  excess  of  ammonia, 
two  atoms  of  the  acid  will  be  present,  one  of  which  will  leave  the 
ammonia,  and  take  up  an  atom  of  magnesia,  and  form  a  double  neutral 
salt,  and  not  a  sub-salt  as  before.  On  igniting  this  precipitate,  an 
atom  of  the  ammonia  being  volatilised,  there  will  remain  a  biphos- 
phate of  miignesia,  containing  21.7  per  cent  of  magnesia.  We  may 
therefore  conclude  that  Dr.  Thomson  has  been  in  the  habit  of  using 
biphosphate  of  ammonia  always  as  a  precipitate,  and  that  there  are 
itDo  insoluble  double  salts  of  phosphoric  acid,  ammonia,  and  magnesia. 
Dr.  Thomson  after  giving  the  composition  of  the  ammonia-phosphate 
of  magnesia  in  his  chemistry,  remarks — *'  Riffault  analysed  an  ammonia- 
"  phosphate  of  magnesia,  which  would  seem  to  have  contained  only 
"  half  the  phosphoric  acid  in  the  preceding  salt."  It  contained  one 
atom  of  diphosphate  of  ammonia,  and  one  atom  of  diphosphate  of  mag« 
nesia,  which  must  be  the  very  salt  to  which  Rose  alludes.  I  am  in- 
formed that  Brande,  in  his  chemistry,  mentions  there  are  two  salts  of 
this  kind,  and  one  is  composed  of 

Ammonia 1  atom. 

Magnesia I  atom. 

Phosphoric  acid 1  atom. 

Water 5  atoms. 

but  between  this  Riffault's  salt,  there  is  a  discrepancy — for  this,  Dr. 
Thomson  says,  is  composed 

1  atom of. diphosphate  magnesia. 

1  atom of diphosphate  ammonia. 

5  atoms of. water. 

which  is  equivalent  to 

2  atoms of magnesia. 

2  atoms.  • . .  •  ..of.. ammonia. 
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2  atoms..  •  •  • .  .of . .  • phosphoric  acid. 

5  atoms of. water. 

Therefore  Riffault's  nalt  contained  only  half  the  water  that  Brande'i  did. 
There   are    points,    which   if   cleared   up  would  be  of  the  great* 
est  service  to  mineral    analysis.    How    many    there    are   in    Indiaf 
who  have  ample  leisure  to  devote  to  such  pursuits,  and  the  appara** 
ttts  required  is  quite  trifling,  and  might  all  be  packed  in  a  bollock 
trunk.    With  all  the  activity  of  chemists  in  Europe,  there  is  still  a  great 
deal  of  work  to  be  done ;  there  are  many  salts  the  composition  of  which 
liaa  never  been  examined,  and  which  require  no  very  wohderful  stretch  of 
ability  to  analyse.    Why  then  cannot  it  be  done  in  India  as  well  as  in 
Europe.  Mr.  John  Griffin,  the  translator  of  Rose,  in  a  little  work  entitled 
''  Chemical  Recreations/*  which  is  in  fact  a  most  excellent  treatise  on 
dperative  chemistry,  remarks  that "  No  practical  chemist,  however  young 
''  he  may  be  in  the  science,  can  pursue  his  studies  with  even  a  moderate 
*'  degree  of  seal,  without  being  enabled  to  add  something  almotr  daily 
''  to  the  existing  stock  of  knowledge.    The  variety  of  unrecorded  facts 
^'  which  continually  strike  the  eye  of  an  industrious  experimenter  is 
'<  indeed  surprising."    Again. — **  The  notion  that  a  laboratory,  fitted 
*'  up  with  furnaces,  and  expensive  and  complicated  instruments,  is  an 
*'  absolute  requisite  for  the  proper  performance  of  chemical  ezperi- 
**  ments,  is  exceedingly  erroneous.    In  fact  the  truth  is  quite  opposed 
**  to  this  opinion."—"  For  general  and  ordinary  chemical   purposes'* 
''  says  Dr.  Henry  "  and  even  for  the  prosecution  of  new  and  important 
*'  enquiries,  very  simple  means  are  sufficient :  some  of  the  must  inter. 
**  esting  facts  of  the  science  may  be  exhibited  and  ascertained,  with 
**  the  aid  merely  of  florence  flasks,  of  common  phials,  and  of  wine 
«<  glasses.     In  converting  these  to  the  purposes  of  apparatus,  a  consi- 
**  derable  saving  of  expence  will  accrue  to  the  experimentalist :  and  he 
"  will  avoid  the  encumbrance  of  various  instruments,  the  value  of  which 
''consists  in  shew,   rather  than  real  utility.    It  is  a  curious  and  in« 
"  structive  fact,  that  some  of  the  most  important  discoveries  in  che* 
*'  mistry  were  made  by  persons  who,  either  from  choice  or  motives  of 
"  economy,  used  utensils  of  the  very  simplest  characters.    The  labora* 
((  tory  of  the  great  Priestly  cost  a  mere  trifle  ;  and  it  is  well  known 
'<  how  savingly  Franklin  went  to  work.    The  student  will  beware  of 
<'  procuring  the  large  and  showy  apparatus   which  strike  his  eye  from 
<<  the  lecturer's  table,  for  they  are  useless  to  him."     These  remarks 
firoma  manof  Mr.  Griffin's  practical  experience,  are  encouraging  enough 
to  the  chemist  in  India,  and  shew  how  true  the  old  adage  is.    *<  Where 
there's  a  willf  there's  a  way."    The  Laboratory  of  Dr.  W.  Prout,  one 
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of  the  first  chemists  of  the  present  day,  was  a  oarpttted  sitting  par* 
lour ;  his  laboratory  table,  a  mahogany  writing  table,  and  his  furnace 
Ihe  parlour  grate. 


^^ 


IX. — On  preserving   Timber,  ^'c,  from  the  destructive  attache  rf  thg 

White  Ant, — By  Aiiquis, 

The  well  known  effects  of  corrosive  sublimate  in  protecting  objects  of 
Natural  History  from  the  attacks  of  insects,  induced  me  to  make  a  trial 
of  its  power  of  preserving  timber,  carpets,  &c.  from  the  destnictiye  in« 
roads  of  the  white  ant,-^and  I  am  happy  in  being  able  to  say  that  thd 
experiments  I  made  were  perfectly  successful,  and  justify  the  hope  thalf 
by  the  means  now  recommended,  we  shall  soon  drive  these  destructive 
insects  from  our  houses — or  at  all  events  render  their  visitations  com- 
paratively harmless. 

The  strength  of  the  solution  I  used,  was  ona  ounee  of  the  corrosive 
sublimate  to  one  gallon  of  water,  having  previously  rubbed  the  mineral 
up  with  a  little  alcohol  to  increase  its  solubility  ;<— wood  was  immersed 
in  the  solution  for  one  week,  but  carpets  and  cotton  cloth  were  allowed 
to  remain  only  for  two  days.  The  experiments  I  varied  in  every  poasi* 
ble  way— and  uniformly  obtained  the  same  result,  viz.,  that  the  wbita 
ant  will  but  very  partially,  if  at  all,  destroy  the  substance  of  any 
thing  macerated  in  the  solution,  and  that,  on  discovering  its  natnrei  thef 
immediately  disappear. 

With  woollen  cloth  the  effects  w^re  less  decisive*  as  the  solution 
appears  to  be  unable  to  penetrate  the  fibres  of  the  wool,  and  is  partially 
removed  by  washing — but  under  cotton  carpets,  rush  mats,  &c.  the 
insects  will  burrow  for  the  first  day  or  two»  and  then  disappear}  and 
with  regard  to  timber  they  are  even  more  fastidious,  as  I  have  observed 
in  their  covert  ways,  that  they  had  placed  a  coating  of  earth  between 
themselves  and  the  wood ;  evidently  anxious  not  even  to  come  into 
contact  with  the  poison. 

The  advantages  of  preparing  wood  in  the  way  recommended,  are  sot» 
however,  confined  to  its  immunity  from  the  attacks  of  the  white  ant — as 
it  is  now  generally  known  that  the  same  preparation  (Kyan's  patent) 
effectually  resists  dry  rot,  or  other  decay;  and  from  the  power  it  is  known 
to  possess,  of  coagulating  the  albumen  contained  in  the  wood— and  in. 
durating  the  fibres  of  the  softer  and  cheaper  varieties  of  timber,  and 
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rendering  tbem  immediately  fit  for  use,  if  cut  down  even  in  a  state  of 
active  vegetation,  are  circumstances  well  worthy  of  public  attention. 
The  method,  I  believe  at  present  adopted,  for  preserving  the  wood  of 
public  buildings  from  attacks  of  the  white  ant,  is  by  the  application  of 
mineral  oil ;  and  its  effects  are  but  temporary,  as  it  appears  to  depend 
upon  its  disagreeable  odour — as  it  is  only  by  the  repeated  renewal  of 
the  application  that  the  wood  is  protected — but  by  using  in  its  stead  a 
solution  of  the  muriate  of  mercury — no  repetition  of  the  process  would 
be  necessary — either  to  guard  against  the  destructive  effects  of  time,  or 
the  more  sudden  and  injurious  inroads  of  the  white  ant. 

Its  power  over  cloth  is  equally  beneficial,  and  it  has  been  found  a 
perfect  preservation  against  mildew.*  As  few  tents  bt-come  unser- 
viceable from  the  simple  wear  and  tear  of  use,  I  feel  assured  if  the 
outer  cloth  alone,  where  the  decay  almost  invariably  begins,  were 
steeped  in  the  solution,  it  would,  at  a  very  trifling  expence,  add  many 
years  to  its  durability. 

With  reference  to  the  question  whether  sufh  an  active  agent,  as  we 
know  muriate  of  mercury  to  be,  could  be  so  extensively  used  with  im- 
punity, an^  whether  would  it  not,  by  becoming  volatilized,  impregnate 
the  atmosphere  of  the  rooms  or  tent  with  poisonous  qualities,  I  am  not 
able  from  personal  experience  to  reply  ;  but,  from  experiments  which 
have  been  made  to  ascertain  that  point  in  England,  I  do  not  conceive 
that  any  injurious  consequences  would  result  from  its  use — more  espe* 
cially  when  applied  to  timber,  cotton  carpets  or  tent  cloth,  as  the 
effects  of  the  mineral  upon  both  of  these  substances  is  to  enter  into 
chemical  combination  with  them — and  repeated  washing  in  no  ways 
diminishes  its  preservative  power.  In  support  of  that  opinion,  I  may 
mention  that  a  vessel  was  built  in  England  entirely  of  timber,  prepared 
in  the  above  way,  with  the  sails  and  cordage  also  steeped  in  the  sola- 
tion,  and  that  no  inconvenience  was  experienced  by  the  workmen  in 
preparing  the  materials,  or  in  building  the  vessel,  or  by  the  crew  who 
inhabited  her  after  she  was  finished. 

The  above  remarks  make  no  pretension  to  originality;  the  subject 
is  one  which  has  excited  much  attention  in  England,  although  I  am 
not  aware  that  it  is  one  generally  known  in  India.  In  submitting 
them  I  have  been  only  anxious  to  give  a  knowledge  of  the  facts  more 
extended  circulation,  in  a  country  where  decay  of  property  is  so  general 
and  so  rapid,  from  causes  which  muriate  of  mercury  possesses  the 
power  of  counteracting. 
Madura^  1888. 

*  Vide  United  Service  Journal  on  Ky&a's  patent. 
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X.  — Notes  illustrative  of  the  Geology  of  Southeiti  India, — By  LieuL 

R.  Baird  Smith,  Bengal  Engineers, 

The  universal  prevalence  of  primary  rock?,  with  the  general  quiet* 
cence  of  the  agents  of  active  reproduction,  lend  to  give  a  degree  of 
monotony  to  the  geology  of  Southern  India,  and  to  deprive  it  of  that 
interest  which  naturally  attaches  to  activity  and  variety.  The  features 
of  its  hills  and  its  valleys  alike  exhibit  indications  of  the  long  conti* 
nued  reign  of  the  decomposing  and  abrading  powers  of  the  natuial 
world.  The  fantastic  turret-like  peaks,  the  results  of  the  unequal 
disintegration  of  the  granitic  masses  of  which  they  are  composed,  so 
frequently  crowning  the  summits  of  the  one,  are  the  trophies  of  ages 
of  resistance  on  their  part  to  atmospheric  encroachments,  while  the 
boulder-like  masses  and  crumbling  deposits  met  with  in  the  other,  tell 
the  same  tale  of  long  resisted  but  yet  resistless  power.  But  amid 
these  signs  of  decay  we  see  nothing  of  those  active  reproductive  agen* 
cies  which  so  abundantly  characterise  more  diversified  regions.  No 
great  rivers  are  seen  bearing  on  their  waters  the  fragments  of  one  con- 
tinent to  re-create  or  increase  another ;  no  inland  lakes  or  seas  are  gra« 
dually  passing  away  from  the  face  of  the  earth,  year  by  year  percepti- 
bly approaching  the  time  when  fruitful  fields  will  replace  their  "  waste 
of  waters,*'  and  when  their  solitude  and  silence  will  yield  to  the  glad 
voices  of  the  labourers  rejoicing  in  the  luxuriance  of  these  new  bom 
lands. 

Equally  quiescent  are  all  igneous  agents,  for  no  volcanoes  are  here  in 
active  operation,  and  the  existence  of  subterranean  forces  is  only  occa- 
sionally indicated  by  slight  tremblings  of  the  earth  within  very  limited 
districts.  Yet  even  with  this  monotony,  the  geology  of  Southern  India 
is  not  devoid  of  interest,  since  its  very  peculiarity  in  having  been  so 
long  free  from  any  powerful  disturbing  agents,  either  aqueous  or  igne- 
ous, has  admitted  of  the  full  display  of  those  phenomena  which  result 
from  the  unchecked  sway  of  the  decomposing  influence  of  atmospheric 
agents.  These  are  neither  trivial  nor  uninteresting,  since  to  this  source 
there  seems  now  but  little  doubt  that  the  formation  of  the  laterite,  so 
long  an  apple  of  discord  among  the  observers  of  Southern  India,  is  to 
be  traced.  A  mass  of  observations  gleaned  from  many  well  developed 
lateritic  localities,  both  on  the  coast  and  inland,  have  recently  been 
made  public  in  an  interesting  paper  on  this  formation  by  Dr.  Clarki 
H.  M.  13th  Dragoons;  and  by  the  careful  examination  and  discussion 
of  these,  the  question  of  its  origin  seems  to  me  to  be  satisfactorily 
answered.    Before  this  paper  came  to  my  knowledge,  a  conviction  that 
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the  laterite  was  the  result  of  the  aggregation  of  the  decompoaed  con- 
itituents  of  the  rocks  which  it  usually  overlies,  was  forced  on  my  mind 
by  observations  in  several  of  those  identical  localities   whence  I  find 
Dr.  Clark  has  gathered  a  considerable  portion  of  his  information;  and 
it  was  with  pleasure  that  I  found  a  conclusion,  based  on  limited  data, 
supported  by  an  examination  so  extensive  and  so  ably  conducted  as  that 
of  Dr.  Clark.    In  the  vicinity  of  Bangalore,  where  both   the  lateritie 
and  lithomargic  formations  are  largely  developed,  an  opportunity  was 
afforded  me  of  studying  them  in  detail.  Many  of  the  protruding  masses 
of  sienitic  granite  and  gneiss,  which  are  the  prevailing  rocks,  exhibit 
nature  as  it  were  in  the  simultaneous  acts  of  decomposition  and  aggre- 
gation.   Their  surfaces  are  usually  covered  with  a  coating  of  dark 
coloured  and  weathered  matter  resulting  from  the  felspar  or  hornblende, 
studded  with  small  undecoroposed  and  ferruginous  pebbles  of  qnarts, 
while  round   their  bases  the  laterite  forms  a  regular  talos  of  variable 
size.     It  is  usually  of  the  compact  quartzose  and  distinctly  marked 
variety:    sometimes   however  it  assumes  the  cavernous  or  vesicular 
structure,  the  dark  red  matrix  exhibiting  a  series  of  small  cavities. 
One  example  was  of  peculiar  interest,  for,  in  consequence  of  the  exist- 
ence of  a  basin-shaped  hollow  in  the  side  of  the  rock,  the  materiak 
necessary  for  the  formation  of  the  laterite  had  collected  there  and  a 
small  nest  of  it  formed.    The  circumstances  of  the  case  excluded  from 
consideration  both  the  aqueous  and  igneous  causes,  whose   aid  has 
usually   been  called  in  to  explain  the  origin  of  laterite,    and  the  clear 
evidence  of  its  being  due  to  the  slow  but  certain  operation  of  atmos- 
pheric agents  amounted  to  demonstration.     The  bewildering  effect  of  a 
multiplicity  of  contending  opinions,  gives  to  such  simple  yet  well  mark- 
ed observations  on  the  point  at  issue,  additional  value  and  interest. 

As  the  resultants  of  decomposition,  it  is  natural  to  expect  that  th« 
character  and  composition  of  both  laterite  and  lithomarge  will  be  very 
variable,  since  the  constitution  of  the  parent  rocks  will  necessarily  in- 
fluence that  of  the  derivatives.  Hence  it  has  been  found  by  observation 
that  those  rocks  in  which  the  proportion  of  quartz  to  felspar  and  horn- 
blende is  considerable,  decompose  into  laterite,  while   those  in  which 
quartz  is  less  abundant  usually  exhibit  the  lithomargic  character.    The 
same  specimen  sometimes  presents  both  of  these  formations,  the  one 
passing  imperceptibly  into  the  other,  and  clearly  establishing  the  posi- 
tion that  they  are  effects  of  the  same  cause  modified  by  concomitant 
circumstances.    These  circumstances  are  externally  the  variations  of 
heat  and  moisture,  and  internally  the  greater  or  less  degree  in  whieh 
the  constituents  of  the  rocks  predispose  them  to  be  affected  by  the 
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Oxidising  influence  of  the  atmosphere.    Throughout  nearly  the  whole 
of  Southern  India  sienite  prevails,  and  with  it  laterite  is  verj  generally 
associated.    But  sienite  contains  hornblende  as  one  of  its  principal  in* 
gredients,  and  the  large  quantity  of  oxide  of  iron   this  contains  pecu- 
liarly disposes  it  to  yield  to  atmospheric  action.  Hence  then  follows  the 
disintegration  of  the  mass;  the  felspar  furnishes  the  alumina  necessary 
for  the  matrix,  and  the  quartz  resisting  decomposition,  and  becoming 
ferruginous   from   the  infiltration  of  the  iron,    forms    the  imbedded 
pebbles,  and  thus  a  laterite    results.    Dr.   Clark    from  his  own  ob- 
servations has  subdivided  the  laterite  into  three  classes,  the  lithomar* 
gic,  the  quartzose,  and  the  detrital.    The  first  is  distinguished  by  the 
large  quantity  of  lithomargic  earth  present  in  it,   which  deprives   it 
almost  wholly  of  tenacity,  and  ^ives  it  a  cavernous  appearance ;  the 
Second,  by  containing  numerous  rounded  pebbles  bound  together  by  a 
clayey  cement,  occasionally  also  cavernous;  the  third,  by  being  mere- 
ly a  congeries  of  pebbles  not  firmly  aggregated,  but  yet  exhibiting  the 
features  of  laterite.     My  own  observations  induce  me  to  believe  that 
this  classification  will  include  nearly   the  whole  of  the  varieties  of 
this  very  variable  formation,  as  I  have  never  met  with  any  prominent- 
ly beyond  its  range.    To  Dr.  Clark's  most  interesting  paper*  I  would 
refer  those,   who  may  wish  to  see  the  grounds,  on  which   the  present 
theory  of  the  formation  of  laterite  rests,  fully  illustrated;    my  sole 
intention  in  alluding  to  it  having  been  to  confirm  the  accumcy  of  his 
observations  on  those  localities  which  we  had  similar  opportunities 
of  examining,  and  to  contribute  my  limited  store  of  facts  for  the 
elucidation  of  a  point  which  has  so  long  engaged  the  attention  of 
geologists. 

The  depth  to  which  the  decomposing  influence  of  the  atmosphere 
■will  reach,  even  through  the  solid  rock,  is  well  exhibited  when  sections 
are  exposed  in  excavations,  an  opportunity  was  afforded  me  for  ob- 
serving during  the  sinking  of  a  shaft  for  a  mine  in  the  vicinity  of 
Bangalore.  The  lithomargic  earth  commenced  at  eighteen  inches  or 
two  feet  from  the  surface,  and,  as  the  excavation  proceeded,  the  sides 
of  the  shaft  exhibited  it  beautifully  variegated  in  colour.  At  about 
15  feet  it  began  to  get  slightly  more  tenacious,  and  the  felspar  appear- 
ed as  white  earth.  Gradually  to  the  depth  of  20  feet,  the  rock  ap- 
proached nearer  and  nearer  to  its  natural  undecomposed  state,  though 
even  at  that  depth  it  was  still  crumbling.  When  the  excavation  ceased 
at  about  22  feet,  the  rock  seemed  to  be  pegmatie,  as  nothing  but 
quartz  and  felspar  were  distinguishable,  and,  judging  from  its  appear- 

•  Madni  fowmtl  of  Scienee,  Dectmber,  183S. 
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ance,  the  atmospheric  action  had  probably  reached  a  farther  depth  of 
d  or  ]0  feet,  making  in  all  from  30  to  35  feet  of  solid  rock  penetrated 
by  this  destroying  power. 

It  may  be  mentioned  as  an  interesting  fact,  that  the  contents  of  the 
excavations  in  this  vicinity  were  frequently  auriferous,  and  small 
quantities  of  gold  were  obtained  by  washing.  This  is  by  no  means 
an  unfreqiient  occurrence  in  the  Mysore  country.  In  blasting  sienite 
at  Chinapatam,  a  village  about  40  miles  from  Bangalore  on  the  road 
to  Seringapatam,  I  occasionally  observed  considerable  quantities  of 
gold  disseminated  in  small  particles  over  the  fractured  surfaces ;  and, 
at  one  time,  in  the  vicinity  of  Wynaad,  this  metal  was  obtained 
from  a  rich  yellow  earth,  in  quantity  sufficient  to  employ  a  number  of 
labourers,  and  to  yield  some  return. 

Travelling  eastward  from  Bangalore  towards  Oossoor,  the  country  pre- 
sents but  little  either  of  natural  beauty  or  scientific  interest.  The 
beds  of  the  nullahs  occasionally  exhibit  a  variety  of  laterite,  irhose 
formation  seems  to  have  been  materially  due  to  the  transporting 
agency  of  water.  The  prevailing  rock  being  the  sienitic  granite,  its 
decomposition  has  supplied  a  large  quantity  of  quartzy  pebbles,  which 
are  strewed  over  the  fields  in  every  direction.  A  rush  of  water  after 
heavy  rains  transports  these  to  the  adjoining  nullahs,  whose  clayey 
bottoms  form  a  matrix  in  which  they  become  imbedded,  and  during 
the  dry  season  the  whole  hardens  into  a  compact  mass,  exhibiting  the 
characteristics  of  one  of  the  varieties  of  the  laterite.  Detached  and 
water- worn  fragments  of  the  other  varieties  were  occasionally  met  with, 
but  no  extensive  deposits  were  observed  in  situ. 

The  hills  in  the  vicinity  of  Oossoor  were  found  to  be  composed  of  the 
universal  sienite,  exhibiting  occasionally  with  the  addition  of  mica  the 
striated  appearance  of  gneiss.  Large  veins  of  pure  white  quartz  and  dykes 
of  greenstone  traversed  the  main  rock  in  different  directions,  without 
however  having  caused  any  alteration  at  the  planes  of  junction.  In  many 
places  the  sienite  had  completely  decomposed  the  hornblende  into  a 
dark  red  impalpable  earth,  and  the  felspar  into  a  similar  white  one  ;  the 
quartz  was  in  ferruginous  pieces,  undecomposed,  with  highly  vitreous 
lustre  and  splintery  fracture. 

Passing  from  Mysore  into  the  Barramahal  district,  the  primary  rocks 
still  prevail.  The  features  of  the  adjoining  country  are  now,  however, 
altered,  and  the  comparatively  flat  and  uninteresting  plain  is  exchanged 
for  mountain  scenery  at  once  bold  and  beautiful.  Lofty  and  precipitous 
hills  rising  abruptly  from  the  plain,  sometimes  clothed  with  rich  ver- 
dure and  covered  with  trees  and  shrubs  to  their  summits,  at  other  times 
presenting  scarcely  one  solitary  green  spot  to  relieve  their  desolate  and 
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rugged  nakcduess,  bound  the  view  on  every  side,  and  the  traveller,  fol- 
lowing the  road  which  winds  along  their  bases,  passes  through  a  series 
of  valleys  where,  kaleidescope-like,  each  turning  brings  new  beauties 
before  him.  On  approaching  Kisnagherry,  the  principal  town  in  this 
district, the  (ii.staot  hiils  occasions^lly  exhibit  the  ribbed-like  appearance 
characteristic  of  columnar  basalf.  The  town  itself  is  overhung  by  one 
of  these,  but  an  examination  of  it,  effected  with  considerable  difficulty 
and  risk,  proved  that  the  ribbed  appearance  was  due,  not  to  the  exist- 
ence of  columns,  but  to  linear  deposits  of  earthy  and  fungoid  matter, 
the  dark  colour  of  which,  alternating  with  the  natural  colour  of  the 
rock,  produced  when  viewed  from  a  distance  exactly  the  efTect  of  a 
columnar  ammgemeDt.  These  deposits  were  formed  along  the  lines  by 
which  little  streamlets  of  water  trickled  down  from  the  summit  of  the 
hill,  these  having  doubtless  led  to  the  partial  decomposition  of  the  rock, 
and  the  formation  of  soil  sufficient  for  the  fungi  to  vegetate  in.  Nests 
of  hornblende  and  greenstone  were  abundantly  met  with,  and  the  wliol^ 
of  the  slenitic  mass  was  traversed  by  veins  of  pure  quartz. 

The  cause  of  the  constant  occurrence  in  primary  formations  of  these 
segregations  of  simple  minerals  in  the  rocks  of  which  they  form  constitu- 
ent parts,  is  a  most  interesting,  but  as  yet  unsolved  question,  and  one  at- 
tended with  peculiar  difficulties  when  experimentally  investigated,  from 
the  circumstance  that  the  phenomena  in  question  require  periods  of  such 
extent  for  their  development,  as  to  make  it  impossible  to  institute  in  the 
laboratory  any  experiments  which  would  be  strictly,  and  in  all  points 
Analogous  to  what  obtains  in  nature.  In  their  original  state  of  igneous 
fluidity,  the  operation  of  the  attractive  affinities  of  the  molecules  of 
which  the  diile rent  minerals  forming  granitic  rocks  are  composed  would 
be  free  and  uninterrupted,  as  has  been  satisfactorily  shewn  by  the 
"  p)  rochemicHl*'  experiments  of  Maesterlich,  and  others,  who  have 
succeeded  in  obtaining  crystals  of  the  minerals  alluded  to,  from  the 
igneous  fusion  of  their  constituents.  But,  the  obtaining  of  these  in 
their  crystalline  state,  only  as  detached  and  individual  substances,  leaves 
us  still  in  doubt  as  to  the  causes  of  some  of  them  occurring  massive 
and  disseminated.  Thus,  among  others,  a  curious  and  most  inter- 
esting fact  stated  by  Mr.  Babbage  in  his  "  Economy  of  Machinery,*' 
appears  to  warrant  the  conclusion,  that  such  segre(;ations  take  place 
wben  the  substances  are  in  a  state  of  aqueous  fluidity ;  for  he  remarks, 
**  .Flints  after  being  burned  and  ground  are  suspended  in  water  in  order 
to  mix. them  intimately  with  clay,  which  is  also  suspended  in  the  same 
fluid  for  the  formation  of  porcelain.  The  water  is  then  in  part  evapo- 
rated by  heat,  and  the  plastic  compound,  out  of  which  our  most  beautiful 
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porcelain  is  made,  remains.  It  is  a  curious  facf ,  and  one  which  reqoirft 
farther  examination  than  it  has  received,  that  if  this  mixture  be  suffered 
to  remain  long  at  rest,  before  it  is  worked  up,  it  hecomes  useless :  for 
it  is  then  found,  that  the  silex,  which  at  first  was  uniformly  mixedf 
becomes  aggregated  together  in  small  lumps.  This  parallel,'*  he 
adds,  **  to  the  formation  of  flint  in  the  chalk  strata  deserres  atteo- 
tioD."*  Could  an  analogous  observation  to  this,  on  the  aggregation  of 
the  constituents  of  minerals  in  a  state  of  igneous  fluidity  be  obtained, 
a  must  important  light  would  be  thrown  on  their  occurrence  in  detach- 
ed and  massive  portions  in  rocks  of  igneous  origin.  In  the  presentf 
as  in  many  other  instances,  geology  must  claim  this  boon  from  the  sis- 
ter science  of  chemistry. 

At  Mallepandy,  a  village  about  ten  or  twelve  miles  from  Kisnagherrj, 
a  beautiful  specimen  of  epidote,  of  the  usual  dark  green  colonr,  was 
found  imbedded  in  a  mass  of  true  granite,  which  was  here  observed, 
though  not  to  any  considerable  extent.  The  sienite  was  foond  to  be 
peculiarly  large  grained,  and  the  crystals  both  of  the  hornblende  and 
felspar  distinctly  defined;  on  one  fragment  of  the  rock,  which  had  been 
precipitated  from  the  higher  ground,  a  large  quantity  of  iron  pyritea 
in  cubical  crystals  was  observed.  The  country  between  this  village 
and  Wanianabaddy  presents  the  same  general  features,  veins  of  por» 
phyry  outcrop  at  about  a  mile  from  the  latter  place,  exhibiting  oeca- 
sionally  small  nepts  of  chlorite.  The  road  iu  many  places  passes  over 
the  underlying  granite,  which  is  more  abundant  here  than  usual,  And 
the  large  quantity  of  mica  scattered  oyer  its  surface  causes  it  to  glitter 
in  the  light  of  the  sun  like  burnished  silver.  Many  water* worn  frag- 
ments of  different  rock?,  greenstone,  basalt,  compact  and  vescicalar, 
reddish  coloured  sienite,  so  small  grained  as  readily  to  be  mistaken  lor 
sandstone,  are  found  strewed  over  the  sandy  plain  surrounding  Wani* 
anabaddy.  They  are  brought  most  probably  from  the  distant  biHs  by 
the  Palar  river,  which  during  the  moonsoon  comes  down  with  great 
violence,  and  often  devastates  the  adjoining  country. 

The  aspect  of  the  valley  between  Wanianabaddy  and  Amboor  is 
monotonous  and  uninteresting.  At  the  latter  place  I  was  much  inter- 
ested by  the  marked  development  of  the  phenomena  of  crystallisation 
in  the  structure  of  the  trap  dykes,  which  traverse  the   neighbosring 


*  Note.  Will  carbonate  of  Hme  trrated  u  above  with  ahiinina  segregate  limilailj  t« 
silox  ?  If  it  doee,  then  may  not  the  occorieQce  of  Uyen  of  nodular  kunkar  in  elmy  be 
explained  on  the  same  principle  as  the  occurrence  of  like  layers  of  flint  in  chalk  t  Tha 
question  admits  of  an  experimcotal  reply,  and  an  effa  rt  to  obtain  this  is  now  io  piogicss. 
R.  D«  5. 
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hills  in  great  abundance.  It  is  unnecessary  however  to  describe  these 
in  detail  here,  as  I  have  elsewhere  done  so  at  considerable  length.*  It 
may  therefore  suffice  to  remark,  that  the  trap,  invariably,  on  being  frac- 
tured, exhibited  cleavage  planes,  and  separated  into  obtuse  angled 
rhomboids;  that  fissures  traversed  the  dykes  always  at  right  angles  to 
the  eooling  planes  or  sides  of  the  including  sienite;  that  the  direction 
of  cleavage  was  perpendicular  to  that  of  fissures ;  and  that  the  trap  was 
evidently  altered  at  its  planes  of  junction  with  the  sienite.  In  attempt* 
ing  to  trace  the  cause  of  these  phenomena  we  are  carried  to  the  unex- 
plored domain  of  modem  science,  for  their  development  is  dependant 
on  the  action  of  molecular  forces,  whose  origin  and  mode  of  operation 
are  alike  enveloped  in  much  mystery.  Mathematical  analysi^f  ^^^  heen 
successfully  employed  in  demonstrating  that,  granting  certain  postu* 
lates,  the  phenomena  of  crystallisation  may  result  from  the  adjustment 
of  electrical  forces ;  and  observation  tends  apparently  to  confirm  such  a 
theory,  by  shewing  that  crystals  do  actually  result  &om  the  action  of 
forces  derived  from  this  source.  But,  we  are  still  required  to  apply 
these  conclusions  with  diffidence,  as  their  verification  cannot  yet  be 
considered  as  effected.  The  existence  of  electricity  during  the  passage 
of  trap  dykes  from  their  original  state  of  igneous  fluidity  to  that  ia 
which  they  now  exist,  may  safely  be  concluded,  from  the  eiperi* 
mental  truth,  that  variation  of  temperature  is  one  of  the  most  fruitful 
sources  of  this  agent ;  and  should  it  ever  be  satisfactorily  shewn  that 
m  subjection  to  electric  agency  confers  on  the  particles  of  matter  that 
peculiar  polarity,  which  disposes  them  to  group  themselves  in  deter- 
minate figures,  and  under  determinate  laws,  no  element  will  be  want- 
ing for  the  application  of  such  a  principle  of  explanation  to  the  present 
case. 

The  plain  of  the  Camatie  is  diversified  by  the  occasional  occurrence 
of  connected,  as  well  as  detached  hills.  A  peculiar  feature  is  to  be 
remarked  in  several  of  those  in  the  immediate  vicinity  of  Vellore.  In  • 
dividual  hills  are  observed  to  rise  abruptly  from  the  plain,  like  islands 
in  the  midst  of  an  ocean  of  sand,  of  the  most  perfectly  conical  shape, 
and  wanting  only  the  crater,  with  its  accompanying  cloud  of  smoke, 
to  complete  their  resemblance  to  existing  volcanoes.  These  hills  are 
usually  at  some  distance  from  the  connected  ranges,  and  as  an  explana* 

*  **  Ob  the  eryttallioe  itnietttre  of  the  trap  dykes  in  the  sienite  of  Amboor,  ke,  ftc.** 
Madraa  Journal  of  Science,  July,  1699. 

i  M.  Mosotti  sur  les  Forces  %ui  regisaent  la  constitution  interienifs  des  ctrpt 
Wheweirt  fiUst.  of  Indue.  Sdmee,    SmmeHUe  CWm.  qf  Phyt,  Sciata, 
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tion  of  the  peculiarity,  it  might  be  conceived  that  the  upraising  force 
bail  in  the  one  case  acted  on  a  line  to  produce  the  range,  while  to' 
produce  th^se  insulated  and  conical  hills  it  had  been  concentruted  iir 
a  focus  or  point. 

At  Pall  e  con  da,  a  small  town  about  14  miles  south-west  of  Vellore, 
1  crossed  a  tract  of  country  which  has  been  described  by  Dr.  Bensa,' 
an  observer  wliu  has  added  considerably  to  oar  knowledge  of  tbe 
geology  of  Southern  Indiau  The  plain  on  which  the  town  atantls  is 
sandy,  and  strewed  over  it  there  are  many  weathered  masses  of 
aienite,  which  natural  sections,  afforded  by  the  deep  ntlllali  beds,  prove 
to  be  the  underlying  rock  of  the  whole.  Traversing  this  there  are  a* 
usual  dykes  of  trap  and  porphyry.  The  latter  is  of  a  peculiar  kind^ 
the  porphyritic  crystals  being  of  felspar  imbedded  in  a  matrix  of  quarts. 
Investing  a  portion  of  this  quartz-porphyr}',  were  found  crystals  of 
an  ore  which  I  am  inclined  to  believe  was  specular  iron  ore.  Its 
characteristics  were  highly  metallic,  inclining  to  adamantine;  colour 
dark  grey,  nearly  black ;  hardness  between  7  and  8 ;  fracture  splin- 
tery ;  structure  laminated  ;  specific  gravity  not  numerically  determin- 
ed, but  high ;  crystalline  form  a  flat  rhomboid.  In  the  adjoining  hills 
felspar  of  the  sienite  was  occasionally  of  a  pink  colour,  and  dendritic 
on  the  surface.  Transported  masses  of  greenstone,  basalt,  mica,  and 
clay  slate  were  found  in  the  vicinity  of  the  streams,  though  none  of 
these  rocks  were  observed  in  situ. 

Thft  country  botween  Palleconda  and  Vellore,  while  it  exhibits  no 
variety  in  geological  structure,  is  interesting  from  the  singularly  wild 
and  beautiful  character  of  its  mountain  scenery.  On  the  auoimtts  of 
the  hills  the  tor-like  masses  of  the  sienite  are  grouped  in  the  most 
varied  forms,  sometimes  shooting  up  like  spires,  at  other  times  strewed 
around  like  the  ruins  of  some  extensive  edifice,  or  again  standing  square 
and  solid,  like  the  massive  walls  and  donjon  keep  of  some  robber  chief- 
tain's tower.  The  valleys  are  covered  with  similar  blocks  piled  on 
each  other  in  the  wildest  confusion,  the  whole  seeming  to  tell  of  mighty 
convulsions,  rather  than  of  the  slow  and  scarcely  perceptible  operations 
of  the  agents  of  disintegration  and  decay. 

A  monotonous  and  uninteresting  plain,  with  but  little  to  attract  the 
attention  of  the  geologist,  extends  from  Vellore  to  Madras.  The  same 
sienite  which  forms  the  distant  hills  underlies  the  whole  of  this  plain, 
outcropping  at  several  points.  It  was  met  with  immediately  under 
the  sand  during  the  progress  of  an  artesian  well  sunk  in  the  Imme- 
diate vicinity  of  Madras,  which  after  passing  some  little  distance 
through  the  rock  was  abandoned  ;  and  indeed  it  is  singular  that,  coQsi> 
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dering  the  geological  configuration  of  tlic  district,  it  was  ever  imdertaken 
at  all,  since  it  is  scarcely  possible  to  conceive  one  less  calculated 
for  the  success  of  such  an  attempt.  The  irtimediate  succession  of  a 
close  grained,  hard,  compact,  primary  rock  of  unknown  thickness  id 
a  bed  of  porous  sand,  Would  effectually  prevent  the  percolation  of 
water  to  any  depth  exceeding  that  of  the  sand  itself,  and  conse- 
quently the  formation  of  those  interior  reservoirs  on  which  the  eco- 
nomical value  of  artesian  wells  depends.  There  are  no  porous  strata 
beneath  the  6ienite,nor  is  the  sienite  itself  a  cavernous  rock  like  certain 
limestones  in  which  water  may  collect  in  large  basin-shaped  hollows  ; 
hence  the  attempt  must  have  been  made  with  but  little  consideration  of 
the  principles  by  which  such  operations  ought  to  be  guided,  and  hence 
also  an  ad<litional  motive  for  the  encouragement  of  the  study  of  a  8oit>nce 
which  promises  to  obviate  such  unnecessary  expenditure  of  materials, 
money,  and  imt.—  Calealta  Journal  of  Natural  flislory,  vol  \,pp. 
188—199 

Calcutta,  9/A  April,  1840. 


XI. — Geological  Features  of   the  Himalayan  Mountains. 

(From  Rotle's   Illustrations  of  the  Botany,  ^ r.  of    the  Himalayan 

Mountains,  Supplementary  Pari), 

Hatiko  noticed  the  extent  and  physical  features  of  the  Indian  em- 
pire,'* we  might  proceed  to  describe  the  materials  of  which  its  moun- 
tains and  its  plains  are  composed,  as  well  as  the  soils  produced  by 
their  disintegration.  But  the  most  cursory  notice  of  the  Geological 
features  of  so  extensive  a  field  would  require  more  apace  than  can  be 
allotted  to  the  subject;  the  Author  must,  therefore,  confine  himself 
to  the  part  with  which  he  is  beat  acquainted,  and  which  can  be  eluci- 
dated by  bis  specimens  and  observations,  which  have  attained  some 
value  from  the  kindness,  as  stated  in  the  Preface,  of  his  friend  Mr.  De 
la  Beehe,  But  the  sectionst  can  only  be  considered  as  giving  a  general 
idea  of  the  dip,  direction,  and  nature  of  the  formations  met  with.  The 
sections  of  the  Himalayas  correspond  with  that  given,  as  far  as  it  goes, 

*  In  the  "  Introduction'*  to  Professor  Rotlb's  ///ti«rrafion«,— an  abstract  of  which 
will  be  fuond  at  page  151  of  No.  12  of  this  Joamsl.^EoiToa. 

i    "  lUuifratimt,**  Plate  1. 
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by  Dr.  Falconer,  in  his  Report  on  Tea  cultivation,  though  he  informs 
me  that  mine  are  erroneous ;  in  the  parts  near  the  Snowy  Peaks,  where 
the  Author  relied  for  his  information  oo  Capts.  Herbert  and  Hodgson, 
as,  instead  of  consisting  of  gneiss,  they  are  formed  by  one  of  the  grand- 
est outbursts  of  granite  in  the  world.  The  sections  of  the  Central 
range  of  ludia,  firom  Sherghatty  to  Roghonautpore,  formed  by  Mr.  De 
la  Beche,  from  the  Autbor*s  specimens  and  observations,  correspond 
with  that  previously  published  by  the  Rev.  Mr.  Everest,  in  1831 1  ia 
the  third  volume  of  the  Gleanings  of  Science. 

The  great  Gangetic  valley  consists  of  an  extensive  plain,  which  is 
very  gradual  in  its  slope  from  Saharunpore  to  the  Sunderbunds,  v.  p.  Xt 
The  structure  is  not  easily  detected,  from  the  universal  flatness,  and 
the  horizontal  nature  of  the  depositions  while  water  being  near  the 
surface,  wells,  the  only  works,  reveal  only  a  few  feet  in  depth  below. 
The  surface  soil  is  generally  sandy,  with  a  varying  proportion  of  clay» 
which  predominates  in  the  substratum,  and  is  in  most  places  sufficient- 
ly pure  for  making  bricks.  Calcareous  particles  are  intermixed  with 
the  soil  and  substratum  in  most  parts.  These  in  many  places  assume 
the  form  of  spongy  cavernous  nodules:  in  some  the  form  of  stalactites 
or  of  roots,  and  are  then  apparently  of  modern  origin ;  in  other  places 
they  are  in  masses  sufficiently  large  to  be  worked  and  used  as  a  bufld* 
ing  stone.  But  the  nodular  appearance  is  the  most  remarkable,  especi* 
ally  from  the  nodule?  being  so  abundant  in  some  places,  as  to  cover  the 
soil,  and  give  the  appearance  of  the  surface  being  covered  as  if  with  a. 
fall  of  large  hail -stones.  This  forms  the  extensively  diffused  ATimfor  * 
formation  of  ludis. 

In  Calcutta,  in  deepening  a  tank,  a  group  of  full-grown  trees  were 
found  standing  erect,  and  apparently  lopped  off,  three  or  four  feet  above 
the  roots.  In  boring  for  water,  rubbish  and  mould  were  first  met  wiUi« 
then  sandy  clay,  and,  at  twenty  feet,  a  vein  of  pure  sand,  the  source 
of  the  common  springs  of  wells.  Blue  clay,  with  sand, — tbenblack» 
above  a  stratum  of  peat;  with  pieces  of  wood,  that  of  the  Soondres^ 
and  at  sixty  feet,  Eunkur  nodnles;  reddish  well-sand  at  seventy-five 
feet,  whence  the  river  springs  rise.  Clays  and  sands,  with  some  Kun- 
kur,  are  found  below  this :  a  quicksand  at  120  to  186  feet;  and  at  176 
feet,  quartzy  sand  and  granitic  gravel ;  and  from  350  feet  below  the 
surface  of  Calcutta,  the  auger  brought  up  a  fossil  bone,  which  is  figured 
in  J.  A.  S.  for  March  1837.  At  Benares,  Mr.  Prinsep,  in  cutting  a  tuo* 
nel  and  sinking  shafts,  found,  fifteen  feet  below  the  surface,  a  number 
of  half-quarried  stones  of  a  large  size,  on  what  he  conceives  must  fbr* 
merly  have  been  the  level  of  the  ground  ;  at  thirty  feet,  some  kunkar 
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V08  met  with.    At  Saharunpore,  in  digging  a  well,  after  ten  feet,  coarse 
moist  sand  was  found,  mixed  with  round  pebbles,  chiefly  of  quartz,  and 
about  twenty  feet  from  the  surface,  pieces  of  kunkur  or  tufaceons 
limestone,    were    rai*?ed,    together  wilh     dicotyledonous    wood,    ap- 
pjirently  of  one   of  the  Coniferee.    At  Bihut,  twenty  miles  north  of 
Saharunpore,   Capt.  Caulley  discovered  the  site  of  an  ancient  town 
seventeen  feet  below  ihe  present  surface  of  the  country.    The  Indo- 
Scythic    Coins    which   had  been  entombed  in  this    oriental   Hercu- 
laneum,  Mr.  Prinsep  refers  to  the  commencement  of  the  Christian  era. 
C'apt.  Cautley  is  of  opinion  that  the  enormous  discharge  of  sand,  clay, 
and  fthingle  from  tbe  lower  hills  during  the  periods  of  the  rainy  season, 
are  giadually  causing  a  rise  of  the  country  skirting  their  base,  and  to 
this  and  the  action  of  wind  on  sand,  he  ascribes  the  inhumation  of  this 
ancient  city.  The  structure  of  the  plains  may  also  be  seen  in  the  raised 
bills  which  skirt  the   base  of  the   Himalayas,  and  the  banks  of  the 
Jumna  afford  a  ver>  interesting  series  of  sections,  of  which  the  struc- 
ture may  be  treated  of  either  with   that  of  the  Gangetic  valley  or  of 
Central  India,  as  some  of  the  peculiar  formations  of  the  latter  seem  to 
extend  even  to  the  beds  of  that  river. 

Proceeding  from  the  plains  of  India  to  ascend  the  Himalayas,  we 
every  where  meet  wilh  a  lower  range  of  hills,  which  have  been  vari- 
ously denominated  "  the  Lower  Hills,  the  Sandstone,  Sub-Himalayah 
or  Sewalic  Hills/*  These  hills,  in  many  parts,  rest  immediately  upon 
the  Himalayas,  but  in  others  are  separated  from  them  by  a  series  of 
longitudinal  valleys.  The  part  with  which  the  Author  is  best  acquaint* 
ed  is  the  direct  road  from  Saharunpore  to  Deyra  and  the  Himalayas, 
througb  the  Kheree  pass,  which  is  the  broad,  generally  flat,  stony  bed 
of  a  hill  stream,  ascending  by  degrees  to  the  crest  of  the  pass,  now 
much  cut  down,  but  from  which  there  is  a  gradual  descent  to  the  valley 
or  Doon  of  Deyra.  Along  this  pass  flows  in  a  winding  course  a  small 
stream  of  very  clear  water.  On  either  side,  and  about  fifty  yards  apart, 
arise  the  hills,  and,  according  to  the  windings  of  the  stream,  arc  seen 
sometimes  sloping,  sometimes  abrupt;  in  the  former  case,  covered  with 
vegetation,  in  the  latter,  presenting  a  barren  and  precipitous  display  of 
their  stratified  structure.  These  strata  dip  to  theN.E.  or  towards  tbe 
Himalayas,  at  various  angles  from  20®  to  38*',  and  the  hills  display 
every  variety  of  appearance,  partly  from  the  destroying  effects  of  water 
on  so  destructible  a  material,  aud  partly  to  this  being  sometimes  defend- 
ed from  its  influence  by  a  covering  of  a  boulder  stone.  They  are  formed 
by  a  succession  of  parallel  ridges,  abrupt  towards  the  plains,  and 
sloping  towards  the  Himalayas.    In  many  places,  each  hill,  if  separa- 
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icd,  might  be  represented  by  a  right  angled  triangle,  the  base  restinf 
on  the  pass,  the  perpendicular  facing  towardH  tlie  S.W.,  and  the  hypo« 
thenuse  6lopin<;  towards  the  N.E.,  and  corresponding  in  dip  wM^  ^^^ 
strata.  This  side  is  sometimes  continued  to  the  level  of  the  pass;  a^ 
o4lier8,  another  hiJi,  with  its  perpendicular  side,  seems  to  arise  from  the 
middle  of  the  last,  and  is  itself,  in  like  manner,  succeeded  by  h  third, 
forming  a  succession  of  abrupt  and  sloping  sides,  like  the  teeth  of  a  saw. 
At  Hurdwar,  the  sandstone  character  is  complete,  and  the  rock  is  suQ- 
ciently  hard  to  be  used  as  a  building  stone.  About  fifty  or  sixty  feet 
were  cut  through  to  make  a  road  between  the  river  and  the  hills,  by 
Capt.  De  Bvide,  of  Engineers,  at  the  back  of  whose  house,  on  the  Hill, 
rolled  stones  might  also  be  seen  lying  upon  the  sandstone.  These  hills 
axe  composed  of  a  series  of  clays,  of  a  loose-grained  sandstone,  with 
much  mica  interspersed ;  beds  of  gravel  and  rolled  stones,  which  con- 
sist of  the  debris  of  every  variety  of  rock :  as  granite  and  trap-rocks, 
limestone  and  clay-slates,  gneiss,  micaceous  and  hornblende  schists ;  in 
fact,  of  all  the  rocks  of  which  the  Himalayas  are  composed.  Carbonate 
of  lime  is  interspersed  throughout  the  formation,  forming  stalactites 
and  encrusting  leaves,  &c.  Carbonate  of  soda  is  also  found  effloresced 
in  many  situations.  In  some  moist  situations  the  bouMers  are  some- 
times so  soft,  that  quartz  crumbles  in  the  hands  more  easily  than  f 
piece  of  sugar. 

The  gravel  and  boulders  found  on  these  hills  are  very  extensively 
diffuKcd.  They  are  abundant  in  the  series  of  longitudinal  valleys  whidi 
are  bounded  to  the  S.W.  by  the  Sandstone  range,  and  on  the  N.E.  by 
the  Clay-slate  formation  of  the  Himalayas.  These  have  been  enunac^ 
rated  by  CajJt.  Herbert  as  the  Mokowala  or  Ropur,  Pinjore,  Kyarda, 
Deyra,  and  Patle,  all  between  the  Sutlej  and  the  Gograh,  and  again, 
that  of  Chctuan,  which  lies  to  the  north  of  Bettiab.  They  are  from 
twenty  to  twenty-five  miles  in  length,  and  of  variable  breadth,  the 
widest  being  about  fifteen  miles.  They  have  two  outlets  for  their 
drainage,  and  their  highest  level  is  usually  near  the  middle.  The  sur- 
face is  level  or  undulating,  intersected  by  ravine.*,  or  river  beds;  the 
rock  is  seldom  seen,  except  on  their  boundaries.  The  soil  of  the  Deyra 
Valley,  in  most  of  the  uncleared  parts,  as  well  as  in  many  of  those  long 
cultivated,  is  intermixed  witli  these  rounded  pebbles  and  boulders, 
which  are  also  found  at  great  depths.  In  the  well  dug  by  the  Hon. 
Mr.  Shore,  they  were  brought  up  from  two  hundred  and  fifty  feet;  but 
I  observed  that  those  from  the  greatest  depths  were  angular,  and  com* 
posed  of  clay -slate  and  limestone  similar  to  that  of  the  nearest,  or 
Mussooree  range ;  but  like  the  shingle  of  the  Sandstone  rangp,  or  that 
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found  in  the  beds  of  rivers,  they  are  asually  composed  of  e?epy  variety 
of  rock.    Though  so  deep  in  the  centre  of  the  valley,  the  debris  thina 
off  towards  its  extremities,  where  the  sandstone  is  seen  underlying  tht 
beds  of  shingle ;  these  boulders  are  also  found  filling  ap  the  valleys  of 
the  great  Himalayan  rivers,  as  those  of  the  Ganges,  Jumna;  Tonse, 
Pabur,  where  flat  terraces  of  considerable  extent,  sometimes  cultivatedf 
may  frequently  be  seen,  composed  chiefly  of  great  masses  of  boulders, 
with  gravel  and  sand,  with  the  river  flowing  at  some  depth  below  the 
flat  terrace,  and  through  which  it  appears  to  have  cut  its  way.    These 
exactly  resemble  the  boulders  in  the  channels  of  the  rivers,  or  those 
found  in  the  longitudinal  valleys,  or  on  the  Sandstone  hills,  and  may  be 
traced,  bat  smaller  in  size,  to  considerable  distances:  that  is,  to  twenty 
or  twenty-five  miles  in  the  plains,  as  may  be  seen  in  digging  wells. 
They  would  be  displayed  in  the  same  way  as  the  Sandstone,  or  Sewalic 
range,  if  any  portion  of  the  present  plains  were  by  any  means  to  be 
raised  from  their  horizontal  into  an  inclined  position* 

This  Sandstone  range  may  be  traced  along  the  plainward  base  of  the 
Himalayas,  from  Roopur,  on  the  Sutlej,  to  the  foot  of  the  Siccim  Hilltt 
in  lat.  26^^  long.  88^®,  where  it  was  recognized  by   Capt.  Herbert,  in 
his  trip  to  Darjiling.     Dr.  Buchanan,   in  entering  Nepal  in  long.  85% 
describes  the  Hills  as  composed  in  general  of  clay,  intermixed  with 
various  proportions  of  sand,  mica,  and  gravel,  disposed  in  strata,  either 
horizontal  or  dipping  towards  the  north,  at  an  angle  less  than  25%  and 
that  incrustations  are  abundant,  from  the  deposition  of  calcareous  matter, 
also  lignite.    The  prolongation  of  these  Hills  from  the  Kalee  to  the 
Sutlej,  or  from  long.  80^^  to  7C^^,  has  been  minutely  examined  by 
Capt  Herbert,  when  employed  on  the  Mineralogical  Survey  of  the 
Himalayas,  and  their  structure  found  to  correspond  with  what  has  been 
described,  and  lignite  found  throughout.  The  dip  is  usually  to  N.  £. ;  at 
ChikoiHn  S.  W. ;  but  between  Chilka  and  Dikoolee  the  beds  are  almost 
borixontal.    At  Hard  war  and  Chandncepuhar,  on  opposite  sides  of  the 
river,  the  strata  dip  in  opposite  directions.    On  the  N.  E.  aide  of  the 
Peyra  Valley,  in  ascending  to  MussocMree,  by  Beejapore,  I  found  the 
sandstone  dipping  S.  W.,  at  an  angle  of  25*,  and  at  Kalsee  sandstone 
is  also  observed  dipping  to  the  S„  and  gradually  passing  to  a  dip  £.  by 
N.  Capt.  Cautley  has  observed,  that  though  we  may,  on  a  laige  scale, 
lay  down  the  dip  and  direction  with  accuracy,  the  former  as  varying 
from  15®  to  35*,  and  the  latter  from  N.  £.  to.  S.  W.,  local  details  give 
very  different  results,  and  that  near  Nahun  the  mass  of  mouotains 
have  been  upheaved  from  a  variety  of  centres,    as  if  the  upheaving 
power  had  been  exerted  irregularly  over  the  face  of  the  district.    He 
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hkB  observed  a  secHon  wliich  gives  an  anticliBal  point  under  the  Tillage 
ofDerria,  00  the  Murkunda  river.  My  obseryations  also  give  irrega* 
larity  of  dip  in  the  mountains  in  the  vicinity  of  Nabun. 

The  elevatory  force  does  not  any  virhere  appear,  by  which  these  hilla 
have  been  raised  from  the  horisontal  position  in  which  they  mast  haye 
been  depositedi  into  their  present  inclined  one ;  but  Dr.  Falconer  and 
Capt.  Caatley  have  both  seen  appearances  of  trap  in  the  neighbour^ 
hood  of  these  disturbances.  My  specimens  and  observations  indicate  its 
vicinity  on  the  northward  of  Nabun ;  also  in  the  vicinity  of  Kalsee,  and 
in  the  ascent  to  Mussoree  by  Kuerkoolee.  The  nearest  points  to  the 
southward  where  indications  of  trap  are  seen,  are  in  the  bed  of  the 
Jumna,  and  one  of  these  is  alluded  to  by  Col.  Sykes  (Proe.  Geol.  See. 
Jan.  1832),  when  tracing  the  trap  formation  to  the  north,  which  I  ob- 
served in  a  small  island  called  Oudhar,  below  the  village  of  Kuttea, 
and  about  three  or  four  miles  higher  up  the  river  than  the  Seeta  Puhari 
and  about  thirty  miles  above  Allahabad,  and  therefore  near  Mhoir, 
which  is  twenty  miles  below  Murka,  the  two  localities  where  volcanic 
rocks  have  been  noticed  by  Mr.  Dean,  in  the  Journal  of  the  Asiatic 
So  ciety. 

These  hills  have,  however,  in  the  last  few  years,  attained  great  cele- 
brity, from  their  containing  one  of  the  most  extensive  deposits  of  Fossil 
remains,  which  has  any  where  been  discovered,  and  which  have  been 
made  public  by  several  officers  of  the  Bengal  Army,  whom  I  am  proad 
to  call  my  friends :  as  Dr.  Falconer,  my  successor  at  Saharunpore ; 
Capt  Cautley,  Superintendent  of  the  Doab  Canal ;  Lieuts.  Baker  and 
Durand,  of  the  Bengal  Engineers,  in  a  series  of  excellent  Papers  in  the 
Researches  and  Journal  of  the  Asiatic  Society  of  Calcutta,  and  in  the 
Transactions  of  the  Geological  Society  of  London.  To  the  two  former^ 
this  Society,  the  fountain  of  Geological  honours,  awarded  two  WoN 
laston  Medals,  in  February  1837,  for  their  discoveries  in  Fossil  Zoology, 
especially  as  displayed  in  their  description  of  the  Sivaiherlum  gigon* 
teum^^  a  huge  Ruminant,  which,  they  conceive,  serves  to  fill  up  the  blank 
which  has  always  intervened  between  Ruminant  and  Pachydermatous 
quadrupeds,  for  it  combines  the  teeth  and  horns  of  the  former  with  the 
lip,  face,  and  probably  proboscis,  of  the  latter.  Lieuts.  Baker  and 
Durand  are  entitled  to  hardly  less  credit,  for  their  Papers  on  the  Fossil 
Horse,  Hysna,  Bear,  &c.,  and  for  having  had  the  skill  to  detect,  and  for 
being  the  first  to  have  the  boldness  to  publish,  in  their  Paper  in  the 
Journal  of  the  Asiatic  Society  of  Calcutta  for  November  1836,  the  dis- 

•  8c«  No.  IS  of  the  Midni  Joumil  for  a  deKxiption  aad  lepreseatation  of  this  fossil. 
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covery  of  Fossil  Quadrumana.  This  was  two  months  previous  to  the 
presentation,  on  the  l6th  January  1837,  to  the  Academy  of  Sciences  at 
Paris,  of  a  Memoir,  hy  M.  Lartet,  respecting  the  discovery  of  the  lower 
j  aw  of  an  ape,  in  the  tertiary  fresh  water  formation  of  Simorre,  Sansan, 
&c.  in  the  department  of  Gers,  in  the  south  of  France,  and  at  the  foot 
of  the  Pyrenees,  and  which  in  its  genera  so  closely  resembles  that  of 
the  Fossil  Sewalik  Hills,  found,  it  is  curious,  in  the  district  of  Sirmore. 
These  dates  are  adduced,  because  Dr.  Buckland,  in  the  Supplementary 
Notes  to  his  Bridgewater  Treatise,  has  announced  M.  Lartet  as  the  first 
discoverer  of  Fossil  Quadrumana.  It  is  highly  creditable  to  the  Bengal 
Army  that  the  only  four  officers  in  that  part  of  the  country  should  each 
and  all  have  so  highly  distinguished  themselves,  in  a  science  foreign  to 
the  pursuits  upon  which  they  are  employed  by  the  Indian  Government^ 
but  which  they  have  treated  so  as  to  merit  the  applause  even  of  those 
who  have  made  Fossil  Zoology  the  business  of  their  liveSi  v.  Mr. 
Ly ell's  Address  to  the  Geological  Society  in  1837. 

The  discovery  of  Fossils  in  the  Sewaliks  is  recent,  and  its  history 
easily  traced ;  but  it  is  difficult  to  ascertain  who  first  discovered  them 
in  any  part  of  the  Himalayas.  The  Gunduck  has  long  been  known  to 
bring  down  Fossil  Ammonites,  which  are  called  Saligratnmif  and  are 
much  esteemed  by  the  Hindoos.  The  Fossils  represented  in  the  upper 
part  of  plate  3,*  from  the  elevated  land  on  the  N.E.  of  the  line  of  Snowy 
Peaks,  have  also  been  long  known  in  India  by  the  name  of  BijU  Ice  har^ 
or  Lightning  Bones,  being  employed  by  the  natives  in  medicine.  Capt, 
Webb  and  Mr.  Traill  were  probably  the  first  to  bring  them  to  the  no- 
tice of  the  public;  the  specimens  figured  are  from  the  collection  of  the 
Geological  Society,  having  been  presented  by  Mr.  Colebrooke,  to  whom 
they  had  been  sent  by  those  gentlemen.  The  fossil  shells  figured  in 
the  lower  part  of  the  same  plate, f  are  due  to  the  researches  of  the  late 
Dr.  Gerard,  who,  I  believe,  first  discovered  them  in  the  elevated  valley 
of  the  Spiti,  N.W.  of  Kunawur^  though  the  date  when,  is  not  well  as« 
certained ;  several,  however^  were  figured  at  Calcutta  in  the  Gleanings 
of  Science  for  September  1831,  where  Capt.  HerbeK's  paper  on  the 
Geology  and  Fossils  of  the  Himalayas  is  published. 

These  fossils  are  all  from  the  northern  face,  beyond  what  nay  be 
considered  the  true  Himalayas.  Nothing  had  then  been  discovered 
on  the  southern  aspect  of  the  mountains,  with  the  exception  of  some  at 
Caribari,  in  the  small  state  of  Cooch  Behar,  on  the  banks  of  the  Brah* 
mapatra,  which  were  noticed  by  Mr.  Colebrookei  in  his  account  of  the 

•  lUustiatloiifl.  i  Do, 
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Geology  of  the  N.  S.  border  of  Bengal.  But  this  point  was  so  rtmota 
from  the  parts  of  the  Himalayas  usually  visited,  that  it  was  long  before 
it  was  discovered  that  they  formed  a  true  clue  to  the  nature  of  the  for- 
nations  at  the  base  of  these  mountains.  The  Author  also,  in  December 
1831,  discovered  some  fossil  fragments  on  the  banks  of  the  Jumnat 
whiohi  though  at  first  doubted,  were  afterwards  proved  to  be  such  bf 
chemical  analysis,  v.  J.  A.  S.,  p.  457.  Abundance  of  fossils  have  since 
been  discovered  there  by  the  engineers  employed  in  improviog  the 
navigation  of  the  Jumna :  v.  papers  by  Capt.  £.  Smith,  and  by  Mr. 
Dean,  J.  A.  S.  ii.,  p.  C22,  iii.,  p.  302|  iv.,  p.  261. 

Dr.  Goran,  in  September  1881,  discovered  some  Himalayan  lime* 
stone  which  bore  the  impression  either  of  a  reptile  or  of  one  uf  the 
Crustacea,  which  has  not  yet  been  described,  but  with  this  exeeptimi, 
nothing  had  been  found  on  the  southern  face  of  the  Himalayas,  or  fiross 
the  plains  to  the  Snowy  Peaks,  and  yet  dihgent  search  had  been  made 
for  fossils  in  the  Sewaliks  themselves,  but  chiefly  from  the  KhereeFsee 
to  Hurdwar,  by  Capt.  Herbert,  and  by  Mons.  Jacquemont  at  Nahun  and 
in  the  Kheree  Pass,  as  professed  geologists ;  by  Capt.  Cautley  and  the 
author  in  their  occasional  visits  to  the  latter  and  to  Hurdwar.  Capt. 
De  Bude  of  the  Engineers,  when  cutting  down  the  rock  at  Hurdwar* 
and  the  shingly  summit  of  the  Kheree  Pass,  had  been  requested  to 
look  out  for  any  appearance  of  fossil  remains;  and  one  of  the  officeia 
of  the  Engineers,  who  has  since  distinguished  himself  in  such  diseo* 
veries,  almost  threw  himself  upon  what  he  conceived  to  be  a  deposit  of 
fossils,  when  the  police  officer  who  is  stationed  near  the  head  of  the 
Kheree  Pass  came  up  and  informed  the  party  that  a  camel  had  died 
there  in  the  previous  year.  Lignite  had  been  discovered  here,  and 
described  by  Capts.  Herbert  and  Cautley.  To  this  the  author  projected 
a  visit,  before  leaving  that  part  of  India,  with  Dr.  Falconer;  but,  ea 
time  was  wanting,  the  latter  went  alone,  and  '<  retamed  loaded,  not 
only  with  lignite,  but  with  noble  fossils  of  the  monsters  of  the  deepi 
bones  of  croeodilidse,  fragments  of  the  shell  of  large  turtles,  and  a 
fragment  of  a  bivalve  shell  as  large  as  an  oyster." — Jouna.  As.  Soc.,  i* 
p.  97f — as  announced  by  the  author  in  some  notes  read  to  the  Asiatie 
Society  in  February  1832,  when  he  was  led  to  inquire  whether  those 
fossils  did  not  j^obably  belong  to  the  same  formation  as  those  disco* 
▼ered  by  Dr.  Wallich  and  Mr.  Crawford  on  the  Irawady.  No  further 
progress  seems  to  have  been  made  until  April  1894,  when  Dr.  Falconer 
picked  up  the  shell  of  a  fossil  tortoise  in  the  Timly  Pass ;  Capt.  Cautley 
immediately  proceeded  to  the  Kaloowala  Pass, where  he  had  discovered 
the  lignite  in  1827,  when  Dr.  F.  recognised  a  bone,  and  in  the  course  of 
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the  digging,  they  found  teeth  of  crocodiles ;  shells  of  tortoises ;  teeth* 
apparently  of  squalus;  and  bones  and  teeth  of  a  pacliydermatout 
animal,  apparently  Anthracotherium.  The  lignite  lies  between  two 
beds  of  marl,  or  clay  conglomerate ;  and  in  the  upper  of  them  the  re- 
mains were  found.  Lieut.  Durand,  in  September  1834,  met  with  this 
marl,  or  clay  conglomerate,  on  the  north  face  of  Nahun,  with  tortoiset 
Saurian,  mammal,  and  fish  remains. 

But  this  discovery  was  eclipsed  by  that  of  the  more  extensive  and 
important  deposit  of  remains  of  fossil  mammalia  on  the  same  range  of 
hills  to  the  westward  of  the  Jumna,  to  which  the  duties  of  the  Canal 
oflScers  often  led  them.    Attention  was  directed  tp  this  by  Lieut.  Baker 
having  had  given  him,  by  the  Nahun  rajah,  the  fossil  tooth  of  an  ele- 
phant (Elephas  primigenius)  which  had  been  picked  up  at  Sum rotee, 
near  the  Pinjore  valley.    Lieut.  B.  proceeded  to  the  Ambwalla  Pass,  on 
the  western  side  of  the  Jumna,  and  found  a  large  bone  of  some  huge 
animal;  Capt.  Cautley,  with  his  characteristic  zeal,  immediately  joined 
Lieuts.  Baker  and  Durand;  when  they  carefully  examined  the  ravine 
and  slip,  and  brought  away  from  the  upper  strata  of  sandstone  seven 
fragments  of  bone,  some  of  very  large  elephants,  and  the  tibia,  appa* 
rently,  of  a  camel.    A  thin  bed  of  blue  clay,  or  blue  marl,  underlying 
the  sandstone,  and  dipping  at  an  angle  of  20^  to  30*,  was  found  full  of 
fresh  water  shells,  as  of  Planorbis  and  of  Paludina,  v.  Joum.  As.  Soc, 
iii.  p.  393.*    Specimens  were  also  procured   from   other  parts  of  the 
range,  proving  that  from  the  Jumna  to  the  Pinjore  valley  these  moun- 
tains abound  in  fossils;  and,  in  March  1837,  Dr.  Falconer  announced 
tbe  discovery  of  a  few  of  the  same  fossils  near  Hurdwar,  and  in  large 
quantities  to  the  eastward  of  the  Ganges  in  the  low  hills  which    skirt 
the  province  of  Kemaon.    Since    then,    the    progress    of  discovery 
has  been  rapid,  and  is  fully  recorded  in  the   works  quoted.    A  more 
particularaccount  of  the  localities,  with  sections  of  the    mountains,  is 
given  by  Capt.  Cautley,  in  his  paper  read  to  the  Geological  Society 
(9th  March  1836),  and  published  in  the  Transactions,  2d  Series,  vol. 
v.,  p.  267,  to  which  1  gladly  refer,  and  have  only  to  give  a  brief  enu- 
meration of  the  genera  and  some  of  the  species  which  have  been  disco- 
vered in  the   Sewalik  hills.    Capt.  C.  states  particularly,  that  to  the 
westward  of  the  Jumna  these  hills  are  less  abrupt;  gravel  beds  are 
less  frequent  and  abundant,  and  they  are  composed  of  varieties  of  clay- 

•  Though  the  Author  refers  to  the  Journal  of  the  Asiatic  Society,  &c.  ai  thowing  the 
publioUion  of  the  information,  yet  he  quotes  chiefly  from  letters  addressed  to  him  by 
Capt.  Cautley,  and  which  are  those  referred  to  by  Mr.  Lyell  in  his  address  in  presenting 
the  WoUaston  medal,  in  1337,  to  tbt  Author,  to  be  forwarded  to  Capt  Cautley  and  Dr. 
Falconer. 
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slate,  and  quartz,  which  can  be  traced  to  the  neighbouring  and  nearest 
mountains.  He  distinguishes  the  lower  marl  strata  from  the  npper 
sandstone  beds. 

List  of  Fossils  found  in  the  Skwaltk  RanoBi  by  Mes^bs.  Falconbs, 
Cautlgy,  CoLviN,  Bakeb,  and  Durano. 


QUA  DRUM  ANA. 

Three  species  of  Quadrumana,  v.   Messrs.  Baker  and  Durand,  Jonr. 

Asiatic  Soc.  Calcutta,  Nov.  1836,   Tab.  6,  fig.  2;  Messrs.  Falconer 

and  Cautlej',  J.  A.  S.,  May  1837*    One  allied  to  Semnopithecua. 

PACHYDSRMATA. 

Elephas  primieenius. 

CM.latidens,C\m. 

Mastodon  elephantoides  < 

( —   Elephantoides,  Cliff. 
■  angustidens. 

Hippopotamus  sivalensis,  F.  &  C,  v.  Tab.  6.  fig.  a.  b. 

—   dissimilis,  F.  &  C. 


Anoplotherium  posterogenium,  F.  &  C. 

Rhinoceros  angustistrictus,  F.  &  C. 
Rhinoceros  sivalensis,  F.  &.  C,  v.  Tab.  6,  fig.  4,  a.  b. 
Anthracotherium  silistrense,  v.  Tab.  3,  fig.  12 — 15. 
Chserotberium,  F.  &  C,  sivalense,  F.  &  C. 
Sus,  (sp.  undetermined). 

RUMINANTIA. 

Sivatherium,  F.  &  Ca 

giganteum,  F.  &  C,  v.  tab.  6,  fig.  1,  a.,  b.,  c,  d* 


Camelus  (sp.  undetermined:  two  undoubted). 
Cervus,  (sp.  undetermined  :  numerous). 
Antilope,  (sp.  undetermined  :  numerous). 

Bos,  (sp.  undetermined :  1  new  section  in  the  genus),  v.  tab.  6,  fig* 
5,  a.  b.,  and  fig.  6,  a.  b. 

SOLIPEDA. 
Equus  Sivalensis,  F.  &  C,  v.  Tab.  6,  fig.  a.,  b.,  c. 

CARNIVORA. 

Felis,  (numberi  and  character  of  species,  undetermined). 
Cats. 
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Canis,  (species  undetermined). 

Bear8. 

Hyeena,  (speeies  undetermined). 

Ainyxodon,  F.  &  C. 

■I  sivalensis,  F.  &  C. 

Indications  of  other  Genera, 

RODENTIA. 

Hystrix,  one,  (sp.  undetermined). 
Mu8|  (species  undetermined). 
Castor. 
Lutra. 

REPTILIA. 

Ghurial,  (Gavial  of  Naturalists),  or  Leptoihynchus  gangeticus. 
Crocodile,  (Muggur  of  Natives),  or  Crocodilus  biporcatus,  v.  tab.  3^ 
fig.  7  to  9.    The  head  of  a  very  large  Crocodile. 
Emys,  (several  species  undetermined). 
Trionyx,  (several  species  undetermined). 
Megalochelys,  F.  &  C. 
■  sivalensis,  F.  &  C. 

PISCES. 

Heads,  vertebrae,  and  scales,  &c.  of  unknown  genera  and  species. 
Teeth  of  Squalus,  v.  tab.  3,  fig.  4  &  5.     Tongue  of  Raya  ?    v.  tab.  3, 
fig.  6,  being  the  only  appearance  of  marine  remains. 

TESTACEA. 

Univalves  and  Bivalves,  chiefly  undetermined,  but  apparently—Unio, 
Cyclas,  Gyrene,  Paludina,  Flanorbis,  Helix. 

For  detailed  descriptions  of  these  Fossils  by  the  above  gentlemen,  see  Asiatic  Re* 
■earehes,  CalcutU,  1836,  Vol.  xix..  Part  I.,  and  Journal  of  the  Asiatic  Society  of  Bengal. 
No.  »,  Vol.  iii..  p.  527 ;  No.  45,  46.  48,  Vol.  iv..  p.  495.  565.  706 ;  No.  49.  53,  55,  57,  58, 
59.  60,  Vol  vjp.  38.  391,  294.486.579,661,  739.768,  as  quoted  by  the  Editor  of  the 
Transactions  of  the  Geological  Society,  Second  Series,  Vol.  v.,  p.  278. 

The  Geological  system  of  the  Himalayas  is  extremely  simple  in  the 
line  of  the  sections,  which  are  about  fifty  miles  apart,  and  have  been 
constructed  from  the  Author's  specimens  and  observations,  commenc* 
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ing  from  the  plains  in  botb,  extending  to  Kedarkanta  in  the  one,  and 
to  near  Shalma  in  the  other.  The  formations  may  be  treated  of  under 
the  heads,  Ist,  of  the  Stratified,  and,  2d,  of  the  Unstratified  rocks.  The 
Stratified  rocks  consist  of  Clay-slate,  with  Limestone  imbedded  in,  or 
alternating  v^ith  it,  and  surmounted  by  a  Quartz  conglomerate,  often 
called  in  India  Greywacke  or  Grauwacke.  Clay-slatc  eontinnes  for 
some  time,  and  this  is  succeeded  by  Micaceous  and  other  Schists  and 
Gneiss.    The  Unstratified  rocks  consist  of  Trap-rocks  and  of  Granite. 

Stratified  Rocks. — ^The  Himalayas,  between  the  Ganges  and  Sutlej 
rivers,  like  the  Sewaliks,  present  towards  the  plains  abruptly  steep 
fronts,   and  a  comparatively    gradual  slope  in  the  opposite  direction, 
from  the  strata  dipping  towards  the  north-east.    As  this  is  frequently 
repeated,  we  have  a  succession  of  steep  ascents  and  sloping  sides,  with 
a  deep  valley  intervening  between  two  successive  ridges,  in  which 
usually  runs  a  small  river,  flowing  either  towards  the  Ganges  or  into 
the  Jumna,  or  their  feeders,  or  into  those  of  the  Sutlej.    The  drainage 
of  these  great  rivers  is  every  where  separated  by  transverse  ridgeSf 
which  connect  the  parallel  ridges,  having  the  points  of  junction  often 
projected  into  peaks,  {Illustrations,  Int.  p.  xvii).     By  proceeding  along 
these  ridges,  we  may  penetrate  far  into  the  interior,  without  having  occa* 
sion  to  descend  into  the  valleys;  but  the  mountain  paths  usually  take  the 
direct  course,  and  we  have  thus  a  succession  of  ridges  and  of  valleys  to 
cross,  and  to  experience  great  vicissitudes  of  climate,  as  well  as  a  re« 
petition  of  the  geological   structure  and  of  the  animal  and  vegetable 
forms  which  are  dependant  on  this  and  on  the  climate.   The  plain-ward 
face  being  thus  abrupt  towards  the  south -west,  has  the  solar  rays  fill- 
ing on  it  more  perpendicularly,  and  therefore  experiences  greater  heat 
and  dryness.    The  strata  dipping  towards  the  north-east,  also  prodnee, 
from  their  disintegration,  a  greater  accumulation  of  earth  on  that  side^ 
while  the  springs  following  the  natural  slopes  are  more  frequent  on  the 
north-eastern  than  on  the  south-western  face  of  these  mountains,  and 
therefore  the  vegetation  of  the  two  sides  varies  much  more  than  would 
be  anticipated  by  any  one  who  had  not  observed  the  difference  (v.  p.  16). 

CLAT-SLATE.^In  ascending  the  Himalayas,  between  the  Ganges  and 
Jumna,  Clay-slate  is  invariably  met  with,  of  great  variety  of  colour  as 
well  as  of  texture,  and  m  many  places  most  remaricably  contorted,  as  at 
Rikikes,  &c.  below  Surkunda  Debec.  In  the  ascent  to  Mussooree  it 
is  soft,  variously  coloured,  and  crumbling  into  small  quadrangular 
pieces.  At  Mntrogh,  below  Budraj,  near  the  spring  which  supplies 
water  to  the  village,  it  may  be  seen  of  a  line  texture,  blue  colour,  ncariy 
perpendicular,  and  easily  splitting  into  large  slabs,  is  used  as  roofing 
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slate.  If  may  be  seen  of  a  still  finer  quality,  and  in  still  larger  slabs 
on  the  ascent  to  Cboor.  In  many  places,  nodules  of  quartz  are  seen 
imbedded  in  clay-s!ate,  and  in  some  places  this  is  found  passing  into 
micaceous  schist.  Copper  is  found  in  it,  in  the  neighbourhood  of 
Khalsee. 

Limestone. — In  the  ascent  to  Mussooree,  alterniting  with  the  clay- 
slaie,  we  find  Limestone,  usually  compact  and  hard,  but  often  honey- 
combed and  cavernous,  bluish  in  colour,  passing  to  grey,  whitish  and 
chalk-like  in  some  places,  and  becoming  in  others  even  black.  It  occurs 
first  at  Jureepanee,  and  then  at  the  top  of  the  range;  it  is  also  met  with 
at  Sahunsudhara,  alternating  with  clay*slate  and  dipping  east.  It  is 
found  also  in  the  Sucn  range,  in  the  Kaphnul  valley,  as  well  as  in  that 
of  the  Kiknal,  ami  very  conspicuously,  and  of  enormous  thickness,  and 
over- topping  the  clay-slate,  at  Deobund.  It  is  not,  however,  found  con- 
stantly alternating  wi(h  the  clay-slate,  even  in  the  range  which  inter- 
venes between  the  Jumna  and  Ganges  rivers,  as  it  is  wanting  near 
Budraj  ;  also  between  Landour  and  Surkunda,  though  very  abundant  ia 
the  neighbourhood  of  Dhunoultee,  one  of  the  places  which  the  Author 
recommended  as  an  excellent  site  for  a  Sanatarium.  The  Limestone^ 
though  in  such  enormous,  apparently  amorphous  masses,  is  rather  par. 
tially  diffused,  when  compared  with  the  Clay-ulate.  Sometimes  it  is 
harder,  and  even  non-efiervescent,  becoming  also  siliceous,  and  like 
chert;  though  the  pure  blue  limestone,  in  connection  with  clay-slate,  is 
the  most  common.  In  some  situations  it  passes  into  beautiful  calc  spar, 
as  at  Dhunoullee;  in  others,  into  white  saccharine  Limestone,  formed 
of  large  crystals,  as  in  some  places  in  mica  slate  and  gneiss,  as  well 
near  the  granite  of  the  Choor  Mountain,  and  of  Gungotri.  Gypsum  is 
found  associated  with  the  Limestone  in  some  situations,  as  at  Sahun- 
sudhara,  below  Mussooree,  and  at  Jureepanee,  v.  Herbert  and  Cautley 
(As.  Res.)  Heavy  Spar,  or  Sulphate  of  Barytes,  is  found  in  the  ascent 
to  Landour,  of  which,  as  well  as  of  the  rocks,  specimens  were  sent  by 
the  Author  to  the  Asiatic  Society  in  1828.  The  sulphurous  spring  in 
the  vicinity  of  Sahunsudhara,  with  the  dripping  rocks  and  numerous 
stalactites  hanging  down  from  the  roof  of  the  cavernous  limestonet 
with  the  leaves,  &c.  encrusted  with  carbonate  of  lime,  have  often  at« 
tracted  the  attention  of,  and  been  described  by  travellers. 

QuARTZosB  CoMOLOMBRATB. — The  Clay-slate  formation  is,  in  many  of 
the  peaks,  surmounted  by  strata  of  a  rock  which  Mr.  De  la  Beche  has 
denominated  Quartz  conglomerate.  It  varies  much  in  appearance, 
being  light  grey  coloured  on  Landour,  coarse-grained  and  reddish  on 
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Budraj,  formed  of  rounded  grains  of  quarts,  and  therefore  usually  call- 
ed sandstone.  This  varies  in  appearance,  but  is  usually  found  at  the 
summits  of  the  peaks,  as  on  Budraj,  Landour,  and  Suikunda,  and 
even  on  Deobun,  in  thin  isolated  strata  above  the  limestone.  In  other 
situations,  it  alternates  with  the  clay-slate,  and  then,  as  described  by 
Mr.  Everest,  "  it  becomes  a  distinct  greywacke,  consisting  of  a  greyish 
green  base,  with  numerous  angular  fragments  of  clay-slate  imbedded. 
Ko  such  appearances  could  be  observed  in  the  slates  which  alternate 
ivith  the  Mussooree  limestone ;  and  this  circumstance,  coupled  with 
that  of  super-position,  seems  to  mark  the  quartz  sandstone  as  the  new- 
est formation  of  the  two.*' 

Section  No.  2. — The  clay-slate  met  with  in  the  interior  is  osnally 
more  uniform  in  appearance,  especially  in  the  line  of  the  section,  as  on 
Tuen,  where,  however,  it  is  much  waved  and  crossed  by  veins  of  qaarts, 
80  on  Acharanda  and  Jountgurh,  and  on  to  Bhok  tibba.  In  the  Rbulan 
valley,  clay-slate  is  alone  found,  and  a  precipitous  slip  shows  the  whole 
to  be  of  uniform  structure.  At  the  head  of  the  valley  limestone  is  met 
with  in  masses;   the  dip  is  very  generally  to  the  N.  E. 

Micaceous  and  other  Schists. — Mica  slate  occurs  in  ascending  the 
south-western  face  of  the  Bhok  tibba,  though  clay-slate  forms  the  mass 
of  the  mountain,  and  is  immediately  succeeded  by  the  mica  slate  and 
gneiss  series.  The  clay-slate  sometimes  passes  insensibly  into  what 
has  been  called  quartz  rock  and  even  grauwacke  in  India,  and  in  others 
into  mica  slate,  which  is,  in  some  instances,  fine  grained  and  dark  co- 
loured, so  as  hardly  to  be  distinguished  from  clay-slate.  Mr.  Everest, 
in  proceeding  from  Mussooree,  along  the  Ganges  to  its  sources,  men- 
tions that  quartz  sandstone  soon  became  the  predominant  rock,  and 
that  the  slate  had  nearly  disappeared,  being  only  found  in  the  lowest 
ground,  opposite  Ballahaut.  The  line  of  junction  of  the  two  was  seen 
only  a  few  feet  above  the  level  of  the  river.  Somewhat  before  this, 
the^slate  had  partly  assumed  the  appearance  of  talc-slate,  having  a 
faint  glimmering  lustre  and  a  soapy  feel.  Beyond  Ballahaut,  he  con- 
tinued travelling  near  the  line  of  junction  of  the  two  formations,  the 
slate  gradually  passing  into  a  perfect  talc-slate,  and  the  quartzy  sand- 
stone becoming  rather  more  crystalline  than  before.  Perhaps  the  name 
of  quartz-rock  might  be  more  appropriate  to  it,  though  it  still  exhibited, 
in  some  places,  traces  of  round  grains  agglutinated  together.  Aboat 
Batwaree,  the  quartz  sandstene  ceases  on  the  low  ground,  and  the  slate 
contains  a  mixture  of  quarts  and  felspar,  forming  a  talcose  gneiss,  with 
hornblende  occasionally  intermixed.    Traces  of  the  qoartzy  sandstone 
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yet  remain  upon  the  cliffs  above,  for  some  miles  farther  to  the  north, 
where  a  gradual  passage  of  it  may  be  observed  into  the  talcose  gneiss.— 
J.  A.  S.,  Dec.  1835,  p.  692. 

In  the  upper  Section,  No.  1,  after  the  sandstones  of  the  Nahun  and 
Jytuk  ranges,  red  marl,  with  veins  of  carbonate  of  lime,  is  seen  in  des- 
cending to  the  Julal  river;  and  this  is  succeeded  by  the  limestone  and 
clay-slate  series.  About  Booraree,  mica  slate,  with  crystals  of  horn- 
blende, is  met  witb,  and  iron  pyrites  in  the  valleys  on  both  sides;  mica 
slate  succeeds,  occasionally  fine  textured,  and  scarcely  to  be  distin- 
guished from  clay-slate :  in  ascending  to  Phagonee,  it  becomes  coarse- 
grained, and  in  some  places  abounds  in  garnets.  Near  Phagonee,  a 
large  vein  of  iron  is  seen,  and  some  coarse-grained  crystalline  lime- 
stoue ;  after  which  we  pass  to  gneiss,  before  reaching  the  projecting 
masses  of  granite  which  form  the  summit  of  the  Choor  Mountain. 
Above  Chowrass,  a  granite  vein,  running  east  and  west,  is  seen  cross- 
ing the  mica  slate.  In  descending,  on  the  N.  £.  gneiss  and  mica  slate, 
with  garuets,  are  again  seen.  Near  Chepal,  iron  ore  occurs,  and  the 
slate  becomes  talcose  in  the  bed  of  tkie  rivulet,  and  a  coarse  plumbago 
slate  is  seen  near  the  Soonth.  The  same  formations  are  repeated  in 
proceeding  towards  Changshill  and  Kedarkanta.  In  ascending  to 
Bumpta,  the  slate  becomes  very  quartzose,  with  layers  of  mica,  occa- 
sionally assuming  a  granitic  structure.  On  Urukta,  mica  slate,  with 
garnets,  is  found,  and  often  with  nodules  of  quartz.  In  the  descent 
by  Deyra,  the  slate  is  met  with  containing  grains  of  magnetic  iron> 
in  sufficient  quantity  to  be  profitably  worked,  and  which  has  been 
named  Hornblende  Slate  by  Mr.  De  la  Beche  (Manual,  3d  Ed.,  p.  435)  : 
it  is  associated  with  gneiss  and  mica  slate. 

Gneiss. — The  system  of  slates  is  succeeded  in  tbe  section  by  a  more 
ttniforni  formation  of  gneiss.  The  extent  of  which  will  vary  according 
lo  our  view  of  what  is  gneiss.  Capt.  Herbert  calculated  the  gneiss 
to  be  of  great  breadth,  forming  a  band  of  which  the  lowest  point  is 
2,800,  and  the  highest  25,709  feet  high,  thus  including  the  lofty  peak« 
and  the  snowy  range  ;  as  he  says :  <<  Tbe  highest  peaks  are  every- 
where composed  of  gneiss,  the  strata  of  which  may  be  clearly  distills 
guiahed,  when  bare  of  snow,  through  a  telescope.  Granite  ha»  no 
where  been  found  except  in  veins,  and  these  veins  are  generally  small, 
with  one  exception — Wbangtoo  on  the  Sntlej.''  In  thii  Capt.  H.  was 
inoorreet,  according  to  the  testimony  both  of  Dr.  Falconer  and  of  the 
Ber.  Mr.  Everest  (v.  infra).  '<  The  gneiss  is  of  very  various  character, 
Mbraflcoloor  and  grain  are  concemedi  tboogh  always  very  regular. 
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consisting  of  the  usual  ingredientSi  united  in  the  usual  proportions ; 
garnets,  schorl,  kyanite,  carbonate  uf  lime,  green  quartz,  and  liyaciath« 
are  the  most  ordinary  imbedvlevl  minerals.  A  spe  ,'k  of  native  gold  has 
been  found  in  a  specimen  from  one  of  the  granite  veins." — QUaningM 
qf  Science,  v.  3,  p.  268. 

Gneiss  is  found  in  many  of  the  Passes,  a^isociated  with  chlorite  anl 
hornblende  schists,  as  well  as  quartz  rock,  sometimes  passing  into  miea- 
ceous  schist;  it  is  often  found  in  the  vicinity  of  graniie,  butiss^oi 
succeeded  by  micaceous  schist,  and  this  sometimes  becoming  talcose. 
The  strata  in  general  dip  to  the  N.E.,  but  great  irregularities  esisf,  anl 
many  instances  are  seen  of  their  dipping  in  an  opposite  direction,  but 
only  to  a  limited  extent. 

Unstratified  Rocks. — Trap-rocks,  though  frequently  met  with  in 
fragments,  were  not  until  lately,  recognized  as  forming  a  remukabie 
feature  in  the  structure  of  the  Himalayas.    They  were  noticed  by  Capf. 
Herbert,  and  compared   by  him  to  Greenstone,  as  the  schist  in  tho 
descent  to  Khalsee,  which  he  calls  a  Protean  green  slate,  passing  into  a 
rock  like  greenstone.    He  also  observes,  that  a  trap-like  rock  is  found 
in  the  vicinity  of  Bheemtal,  and  mentions  a  **  Toadstone,  of  which  th^ 
original   mass  is  doubtless  to  be  detected.''     But  a  vein  of  greenstone 
was  discovered  by  Dr.  Falconer  in  the  neighbourhood  of  Mussooree* 
and  the  presence  of  trap-rocks  has  since  been  detected  in  numerous 
situations.    Previous  to  this,  the  elevatory  force  was  supposed  ta  de» 
pend  upon  granite,  which  is  revealed  at  the  surface  in  so  many  places 
in  Kemaon,  and  was  supposed  to  be  concealed  under  the  surface  to  the 
westward  of  the  Ganges,  and  raised  to  a  great  elevation  only  at  the 
Choor  Mountain.     Hot  springs  abound  in  the  Himalayas,  and  evidences 
of  recent  volcanic  action  were  observed  by  Mr.  Vigne  in  Cashmere,  and 
have  been  seen  by  Dr.  Falconer. 

The  igneous  rocks.  Dr.  F.  says,  which  have  been  found  in  the  outer 
tracts,  are  of  the  green  trap  series,  and  are  very  generally  met  with  in 
dykes,  intersecting  and  rising  through  the  regular  strata,  which  are  in 
all  directions  fractured  or  comminuted,  and  the  limestone  broken  up 
into  masses.  The  Mussooree  vein  is  composed  in  some  places  princi* 
pally  of  compact  white  felspar  and  pyroxene,  and  in  others  chiefly  of 
hornblende,  and  may  be  traced  for  half«a-mile  in  a  direction  nearly 
parallel  to  the  range  of  the  mountains.  Trap  is  also  met  with  in  one 
of  the  ascents  to  Mussooree,  in  the  bed  of  the  Jumna,  and  in  the  neigh* 
bourhood  of  Khalsee,  and  therefore  abundantly  displayed  even  within  a 
limited  extent.  Mr,  Everest  mentions  having  crossed  three  different 
masses  of  greenstone  in  his  joomey  from  Mussooree  to  Gungotri :  tntt 
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on  the  ridge  before  descending  into  the  valley  of  the  Ganges,  and  two 
others  in  the  clay-slate  and  talc-slate.  He  could  not  in  either  case 
trace  their  connection  ^ith  the  surrounding  rocks,  but  infers  that  it  pro- 
bably crossed  them  nearly  at  a  right  angle,  and  if  eo,  their  range  must 
appioach  to  a  parallel  with  that  of  the  granite. 

Granite. — From  the  foregoing  extract  from  Capt.  Herbert,  the  com- 
parative absence  of  granite  in  the  Himalayas  might  be  inferred,  though 
in  the  line  of  section  a  magnificent  outburst  is  observed  on  the  summit 
of  the  Choor  Mountain,  which  is  greyish  coloured,  coarse-grained,  with 
veins  of  quartz,  and  is  porpbyriiic  towards  Roundee.  Enormous  boul- 
ders of  it  may  be  seen  in  the  valleys,  both  to  the  north  and  south.  It 
was  suspected  to  occur  in  other  places,  as  boulders  and  hand  specimens 
were  well  known  and  totally  different  in  character  from  the  Choor 
granite.  Capt.  H.  was  well  acquainted  with  its  existence  in  many 
places,  as  he  says:  "  Granite  displays  itself  on  the  southern  face  in 
several  places,  as  at  Champawur,  Dhie,  Almorah,  Shaee  Debee,  Dooar- 
ahath,  Pale  dhore,  Kunyoor,  and  Choor,  situated,  except  the  latter,  in 
beds  in  a  zone  of  minimum  elevation,  and  a  line  passing  through  them 
all,  has  a  direction  to  N.  60^  W.,  the  same  as  that  of  the  strata  and 
mountain  range.  West  of  the  Ganges  no  such  beds  are  found,  but  the 
granite  occupies  the  summit  of  Choor ;  and  this  is  the  highest  of  the 
mountains  of  the  southern  slope  of  the  Himalayas,  excepting  only 
those  which  form  the  snowy  peaks  and  passes."  In  colouring  these  on 
the  large  map  of  the  Himalayas  they  foim  a  line  beautifully  parallel  to 
the  direction  both  of  the  Sandstone  and  the  Himalaya  range.  On  tho 
higher  belt  and  northern  face,  according  to  Capt.  Herbert,  and  towards 
the  central  and  highest  parts.  Granite  veins  are  frequent,  as  at  Whang- 
too  or  Huttoo ;  and  it  is  mentioned  by  himself,  in  his  section  of  the 
Gonass  Pass.  But,  notwithstanding  this,  he  seems  not  to  have  recog- 
nized it  at  the  sources  of  the  Ganges,  as  Dr.  Falconer  writes  me  that 
**  the  section  about  the  formation  of  Guogotri,  instead  of  being  of 
gneiss,  is  all,  to  the  northward  of  Sookhee,  purely  granite,  and  most 
palpably  so,  a  binary  compound  of  felspar  and  quartz,  with  crystals  of 
tourmaline.  It  is  the  grand  granitic  axis  of  the  Himalaya,  and  one  of 
the  greatest  and  most  magnificent  outbursts  of  granite  in  the  world.'* 
He  went  across  the  direction  of  it  for  many  miles  up  the  Bhaghiretty^ 
beyond  the  temple  at  Gungotri,  and  saw  no  end  of  it.  The  granite  es- 
carpments shooting  up  into  the  highest  peaks,  and  the  huge  cairns  of 
granitic  blocks,  many  of  them  as  large  as  a  house,  he  describes  as  in- 
conceivably grand. 

The  Mines  and  Mineral  productions  of  the  Himalayas  have  beeQ  de- 
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tailed  by  the  late  Capt.  Herbcrf,  Superintendtmt  of  the  Mincralopcal 
Survey  of  the  Himalayas,  in  a  Paper  in  the  Asiatic  Researches,  Trans, 
of  the  Physical  Class,  1829,  Part  I.,  p.  227,  and  roay  be  enumerated  as 
Sulphur,  Sulphate  of  Iron,  Alum,  Bitumen,  Graphite,  Gypsum,  Lime- 
stone, Dolumite,  Potstone,  or  indurated  Talc.  To  these  Calc  Spar  and 
Heavy  Spar  may  be  added. 

Gold,  in  many  of  the  streams,  and  specks  of  it  iu  the  Granite,  near 
Kedamatb. 

Copper,  Grey  Copper,  and  Copper  Pyrites,  and  Green  Carbonate. 

Iron. — Red  Oxide,  Red  Haematite,  Micaceous,  Scaly,  and  Specular 
Iron  Ore,  Compact  Red  Iron  Ore,  Magnetic  Iron  Ore. 

Leid  in  form  of  fine  granular  Galena.  Of  the  value  of  the  mines  we 
may  expect  a  fuller  account  from  the  investigations  of  Captiun  Drum* 
Snond,  accompanied  by  his  Cornish  miner. 

KuNAiv  UR  and  the  northern  face  of  the  Himalayas.    The  Geology  of 
this  tract  is  little  known,  but  we  may  expect  a  detailed  account  from 
the  results  of  Mons.  Jacquemonl's  iovesitigations.    Capt.   Herbert,  QI. 
iii.,  p.  269,  has  briefly  indicated  its  cbaracterislics. 

The  Gneiss  zone  being  stratified,  and  dipping  at  no  great  inclination 
to  the  N.  £.,  the  consequences  to  be  expected  are,  that  in  proceeding  to 
the  north-eastward,  the  same  succession  of  strata  would  be  found,  but 
at  greater  elevations.  And  this  is  the  fact :  although  the  development 
of  rocks  to  the  north  is  not  equal  in  extent  to  those  on  the  south  side. 
Micaceous  schist,  with  its  associates,  gradually  gives  way  to  grauwacke 
slate  or  grauwacke,  which  rocks  are  found  at  considerable  elevatkma* 
Limestone,  with  organic  remains,  is  found  in  beds  in  these  rocks,  and 
at  such  an  elevation  that  the  tertiary  strata  may  be  expected  to  occur 
at  very  great  heights,  and  even  the  superficial  deposits  which  have  been 
called  diiuvium. 

From  the  physical  features  of  the  country,  the  existence  of  tertiary 
strata  might  be  expected^hxii  these  have  been  proved  to  exist  by  the  Fos* 
sils,  including  the  skull  and  lower  jaw  of  a  hollow-homed  Ruminant 
(Antilope),  that  referred  to  by  Capl.  Herbert,  Gl.  iii.,  p.  270,  with  the 
tooth  of  a  Rhinoceros.  Those  of  the  Horse,  and  Ox  are  also  mention- 
ed as  having  been  found.  The  locality  of  these  is  not  known,  but  Gspt. 
H.  concludes  that  they  are  from  the  northern  face  of  the  ridge  which 
separates  the  basin  of  the  Ganges  from  that  of  the  Sutlej,  and  not  far 
from  the  town  of  Dumpa. 
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The  Fossils  described  by  Dr.  Gerard,  Gleanings  iii.,  p.  92,  as  found 
by  bim  in  a  loo.se  stratum  of  black  schist,  elevated  13,000  to  15,000 
feet  upon  the  declivity  of  the  Spiti.  The  Terebratulaa  were  par* 
ticularly  remarked  on  the  Laitche  Lang  Chain,  the  third  great 
ridge  of  the  Himalayas,  at  an  elevation  of  17,000  feet,  altogether  dis- 
tinct from  the  above  formation.  From  the  examination  of  the 
shells,  the  Rev.  Mr.  Everest  concluded  that  there  exist  in  the  Hima- 
layan range  strata  analogous  to  the  early  secondary  and  transition 
forinatiuns  of  Europe ;  Gl.  iii.,  p.  30.  Specimens  of  the  shells  hav- 
ing been  seat  to  Mr.  J.  D.  C.  Sowerby,  he  coincides  in  this  vieVf 
and  considers  some  of  them  as  identical  with  shells  of  the  mountain 
Limestone,  Inferior  Oolite,  and  Lias  of  England.  J.  A.S.I. ,  p.  248* 
The  species  in  my  collection,  obtained  chiefly  from  Dr.  Gen.rd,  consist 
of  Astarte,  a  genus  of  which  it  is  extremely  difficult  to  determine 
the  species.  Area  or  Cucullaaf  Avicula,  Terebratula  or  Atrypa^ 
with  a  species  not  figured  ;  a  genus  not  determinable  in  my  speci- 
mens:  Delthyris?;  Ammonites,  two  species.  The  markings  of  both 
indicate  that  they  belong  to  that  division  of  the  genus  which  range, 
from  the  Lias  to  the  Chalk,  both  inclusive.     Belemnites  two  species. 

A  section  having  been  given  of  a  portion  of  the  Central  Range  of 
India,  that  is,  from  Sheerghatty  to  Rogonautpore,  some  details  might 
be  given  respecting  their  Geological  structure,  but  as  the  Author  has 
already  exhausted  his  space,  he  can  only  refer  to  the  valuable  papers 
of  Dr.  Voysey  and  of  Colonel  Sykes,  as  well  as  to  that  of  Dr.  Malcolm- 
son,  for  the  Geology  of  Central  India,  and  to  the  Geological  observa** 
tions  made  by  the  Rev.  Mr.  Everest,  on  a  journey  from  Calcutta  to 
Ghazipore.  Gleanings,  iii.,  p.  129.  The  rocky  basis  of  the  range  is 
composed  of  Gneiss,  passing  occasionally  into  mica  slate ;  and  that 
this  alternates  with  hornblende  rock,  which  is  roost  conspicuous 
at  the  several  Ghauts ;  and  that  they  have  both  an  anticlinal  dip 
from  the  Granite  and  Trap,  which  make  their  appearance  at  the  Sus- 
pension Bridge,  and  in  the  Bulbul  rivulet.  The  Granite  is  also  seen 
in  outliers,  and  on  both  flanks  of  the  range.  On  the  Gneiss,  a  gray 
micaceous  sandstone  is  horizontally  deposited,  but  much  disturbed  in 
some  situations.  With  the  shale,  &c.  impressions  of  fossil  vegetables 
are  found,  as  well  as  Coal. 

The  Chinnakooree  Coal  formation,  resembles  that  of  Ranigunj, 
on  the  Damooda,  described  by  Mr.  Jones  and  the  Reverend  Mr. 
Everest,  and  noticed  by  Mr.  De  la  Beche  in  his  Manual,  p.  399, 
from  the  Author's  notes,  but  which  he  is  compelled  to  suppress. 
Gneiss  was  seen  near  Pachette,  but  the  hill  over  which  the  Author 
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passed  was  found  to  be  composed  of  Red  Sandstone  and  Conglome- 
rate.   The  Coal  is  imbedded  in  shale,   with  loose-grained  gray  Sand* 
stone,  both  above  and  bolow.    See  the  above  Authors,  as  well  as  Mr. 
Mc'Clelland's  able  report  of  **  A  Committee  for  investigating  the  Coal 
and  Mineral  Resources  of  India"*  (Calcutta  183d),  where  the  diseorefy 
of  a  raised  beach  of  tertiary  shells  in  the  Kasya  Hills  is  noticed,  and 
a  list  is  given  of  all  the  sites  of  Coal  (and  Lignite,  as  those  in  the 
Himalayas,)  at  present  known   to  exist  on  the  continent  of  India. 
They  may  briefly  be  enumerated   as  follows, — Busdwan,  Ranig^j, 
Chinakooree,  Adjai  Seedpoorie,  Pariharpoor,  Darbadanaghat,  Benares 
Boad  149ih  mile  stone,  and  other  places ;    Hazareebagh,  RAJMAHALt 
Patsandeh  Bagbelpoor,  Skrigully,  Hurra,  Palamoo,  two  principal  beds, 
Amarath.    Bidjequrh.  Nbrbudda,  Towar  river,  Hoshungabad,  Jubnl* 
poor,  Sohagpore,  Chanda,  Wards  nala.    Cuttack,  Mahanadi.     Assam 
Deuphapanee  near  Bramakoond,  Namroop  river,   Suffry    or    Disung 
river,  near  Rungpore,  Dhunsiree  river,  Jurooona  river,  Kossila  river 
near  Qowahate,  Chilmari  and  Doorgapoor.    Silhbt,  Laonr  and  other 
sites,     Kasya  hills    Chirrapunjie,   Sarrarim,    Manipur  near  capital* 
Gendah  on  Kuenduan  river.     AaaACAN  Sandoway    District,  Kyook 
Phyoo  Island.    Movlmbin,  Anthracite  at  Botboung.    Southern  India, 
Travancore,  fossil  seeds  carbonized.     Himalaya,  Kemaon  lignite,  Mora« 
dabad,  lower  range.    Indus,  Cutch,  Peshawur.    To  these  may  be  added 
the  indications  of  Coal  discovered  in  boring  to  a  depth  of  400  at  Calcut- 
ta and  300  feet  at  Goga  in  Gujerat.f 

The  Shales  of  Ranigunj  and  Chinnakoorce  contain  abundant  remains 
of  Ranigunj  Reed  ;  Vertehraria  indica,  nob.,  and  of  another  speciet, 
F.  radiata,  nob.,  Trizygia  speeiosa  referred  formerly  to  Sphenophyllum  ! 
De  la  Beche,  Manual,  p.  400,  and  mentioned  by  Mr.  Jones  as  «•  impret- 
eions  of  flowers."  This  appears  to  belong  to  the  natural  family  of 
Marsileaceip^  v.  p.  431.  J  Of  this  new  genus  there  is  a  second  species 
found  in  Germany,  and  the  Author  has  a  third  species  lent  him  by  Dr. 
Mautell,  from  the  Anthracite  of  Mount  Carbon,  in  Pennsylvania.  Pus* 
iularia  Calderiana,  nob.,  Pecopleris  LindUyana^  and  Glos9opt$ns 
danmoidest  ^^^  the  other  plants  obtained  from  the  same  locmlily. 
ClossoptertM  anguit\folia^  and  O,  Broumiana,  are  other  species  men* 
tioned  by  M.  Adolphe  Brongniart.    The  presence  of  the  latter  is  re« 

•  Madru  Jouma).  No.  20.  p.  153. 

•f  For  an  aceoant  of  what  has  since  been  done  in  the  search  for  this  iniiienl»  see  a 
suhwqiient  portion  of  this  number.— En.  M^nKAs  Jovsnal. 

X  lUnttrttions. 
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markable,  as  it  was  originally  found  in  the  carboniferooB  series  of  Eastern 
Australia  by  Dr.  Robert  Brown,  v.  De  la  Beche,  Manual,  p.  401. 

It  would  have  been  interesting  to  have  concluded  this  cursory  view 
of  the  Geology  of  parts  of  India  with  a  notice  of  the  various  mineral 
resources  of  that  country,  which  though  little  developed  are  very 
abundant,  an  J  some  of  which  have  long  been  known  to,  and  formed 
articled  uf  commerce  to  both  the  ancient  and  modem  civilized  nations 
of  the  earth,  as  the  Author  has  endeavoured  to  prove,  from  p.  40  to  47i 
and  p.  95  to  p.  104,  in  his  ••  Essay  on  the  Antiquity  of  Hindoo  Medi- 
cine, London,  1838." 


XII.— T^Ae  Meteorology  of  the  Plains  and  Mountaint  qf  N,  W.  India* 

{From  RoTLB*s   Jllustratione  of  the  Botany,  fre.  of    the  Himalayan 

Mountains,  Supplementary  rarl). 

Though  the  Meteorology  of  a  country  is  frequently  omitted  in  Works 
treating  of  Natural  History,  there  is  no  subject  which  is  more  interest- 
ing or  more  closely  connected  with  its  several  branches,  especially  when 
it  is  desired  to  point  out  the  connection  between  climate  and  the  vege« 
tahle  and  animal  forms  which  it  supports.  This  is  still  more  important, 
indeed  essentially  necessary,  when  we  desire  to  make  any  Practical  ap» 
plication  to  the  Arts  of  Culture  of  the  results  of  our  investigations  into 
the  Natural  History  of  a  country. 

India  being  so  extended  in  territory  and  varied  in  surface,  with  length- 
ened coasts,  washed  by  a  tropical  ocean,  and  the  summits  of  its  moun- 
tains, covered  by  eternal  snows,  necessarily  presents  every  variety  of 
climate.  As  it  is  intended  in  the  present  Work  to  notice  the  vegetation 
of  its  heated  plains  and  valleys,  and  to  compare  this  with  that  found  on 
the  slope  of  its  mountains,  it  is  desirable,  therefore,  for  the  sake  of 
comparison,  to  notice  the  more  striking  characteristics  of  the  climate  of 
different  parts  of  India.  This  eaa  only  be  done  very  briefly ;  but  the 
Author  hopes  to  be  able  to  retorn  to  the  subject,  and  give  the  details  of 
his  observations  made  at  Sahaninpore,  from  the  year  1826  to  1830,  with 
the  Barometer,  and  both  the  Dry  and  Wet  Bulb  Thermometer,  with 
observations  on  Radiation,  Temperature  of  Wells,'Quantity  of  Rain, 
together  with  Horary  Observations,  with  all  the  instruments,  from  1 1« 
II.  to  midnight,  or  for  one  day  (the  15th)  in  each  month  for  one  year  { 
occasionally  also  at  different  elefations,  and  it  the  different  seasons  of 
the  year,  in  the  Himalayan  Mountains. 
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The  iDstruments  were  compared  with  those  of  Captain  Herbert  and 
of  Mons.  Jacquernont,  when  these  gentlemen  passed  through  Sahar« 
unpore,  and  subsequently  with  tliosp  of  my  friend  Mr.  James  Prinsep, 
on  my  arrival  in  Calcutta,  and  the  differences  between  all  were  very 
slight. 

As  much  of  the  vegetation  of  India  is  of  a  tropical  nature,  and  as 
this  is  found  extending  into  higher  latitudes,  or  to  considerable  eleva- 
tions, IK  hen  local  circumstances  favour  the  production  of  a  similar  cli- 
mate, we  may  therefore  notice  the  characteristics  of  tropical  climate, 
which  consist  in  great  uniformity  of  temperature,  as  well  as  of  moisture, 
throughout  the  year.  Various  attempts  have  been  made  to  ascertain 
by  calculation  the  mean  temperature  of  the  Equator,  assisted  by  the 
few  observations  which  we  possessed,  of  places  in  its  vicinity.  The 
illustrious  Humboldt  was  induced  to  adopt  81®  5'  as  the  mean  tempera- 
ture of  the  Equator.  Mr.  Atkinson,  on  the  contrary,  inferred,  that  it 
was  at  least  84®  olV  ;  but  when  it  is  considered  that  five-sixths  of  this 
line  passes  over  the  Ocean,  the  mean  temperature  of  which  between 
the  limits  of  3®  N.  and  3*  S.  varies,  in  general,  between  80*  24'  and 
82®  4',  and  as  the  air  which  rests  upon  these  waters  is  from  I*  8'  to 
2°  7'  cooler,  it  is  probable  that  8P  5'  is  not  too  low  for  the  mean 
temperature  of  the  Equator.  Sir  David  Brewster,  indeed,  from  obser- 
vations since  made  in  Ceylon,  Penang,  and  at  Singapore,  is  inclined  to 
think  that  this  may  be  too  high. 

The  seasons  in  equatorial  regions  are  well  known  to  be  characteriz- 
ed by  great  equability  of  temperature,  and,  in  fact,  they  are  not 
distinguished,  as  in  high  latitudes,  into  hot  and  cold,  but  into  wet  and 
dry  seasons,  and  are  greatly  regulated  by  the  periodical  winds.  In 
Java  and  Sumatra  the  thermometer  seldom  rises  above  85®  or  90®  on 
the  coast,  falling  as  low  as  70®  at  sunrise.  The  heaviest  rains  take  place 
in  December  and  January,  the  driest  weather  occurs  in  July  and  August, 
while  the  intermediate  months  afford  variable  weather.  Singapore, 
from  its  insular  nature,  and  being  1®  15'  North  of  the  Equator, 
and  near  the  S.  extremity  of  the  Malayan  Peninsula,  is  well  suited  to 
give  an  idea  of  an  Equatorial  climate ;  there  we  have,  fortunately, 
thermometric  observations  carried  on  for  six  years  by  Capt.  C.  E.  Davis, 
three  times  a-day  :  at  6  a.  m.,  6  p.m.,  and  at  Noon  (v.  Journ.  As.  Soc. 
2,  p.  428),  though  the  mean  temperature  deduced  from  them  may  pro- 
bably be  a  little  too  high ;  but  in  the  whole  time  the  Thermometer 
never  rose  above  89®,  or  sunk  below  71 ''i  and  the  mean  temperature  de- 
duced from  the  means  of  the  extremes  is  80®  OV  in  all  the  years. 
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Jan.  Feb.  March  April  May  Jaoe  July  Aug.  Sept.  Oct  Not.  Dec 

Maximum....     84-5      85        87        87       89      88       88       88      88        88       86      86 
Miuimum....    70-5      73       72        74       73     74       74       75      75       75        74     74 

77-5  79  5        80      80  5       82    81      81.5  81*5    81*5    81*5      80      80*80-4 

This  degree  of  equability  is  found  near  the  Equ>itor  only,  but  an  ap- 
proach is  made  to  it  during  the  rainy  season  of  the  year,  both  in  higher 
latitudes  and  at  considerable  elevations,  within  the  influence  of  the  tro- 
pical rains,  though  the  general  characteristics  of  these  situations  is  that 
of  variableness  of  climate,  or  of  a  great  range  of  the  thermometer,  both 
daily  and  annual.  The  result  is  the  production,  not  only  of  great  cold^ 
but  also  of  great  heat,  so  that  the  thermometer  is  found  to  rise  much 
higher  af,  and  a  little  beyond  the  tropics,  than  in  the  neighbourhood  of 
the  Equator.  This  is  accounted  for,  in  some  measure,  by  what  has  been 
observed  by  astronomers,  that  the  sun,  in  his  progress  from  the  £quator 
towards  the  Tropic,  advances  in  the  first  month  12®,  and  in  the  second 
8^,  so  that  at  the  end  of  the  i^econd  month  he  is  20°  from  the  Equator, 
and  takes  a  month  to  advance  the  remaining  3i^,  and  an  equal  time  to 
return,  so  that  during  the  whole  of  this  period  the  solar  rays  must  fall 
nearly  perpfndiculaily  at  noon  on  all  places  between  20®  and  2t3J®  of 
latitude,  while  a  place  situated  under  the  Equator  has  the  sun  only 
during  six  days,  as  near  the  zenith,  as  the  above  places  near  the  tropica 
have  it  for  near  two  months;  and,  therefore,  we  may  expect  a  greater 
degree  of  heat,  which  is  moreover  increased  by  the  greater  length  of 
the  days.  The  larger  proportion  of  land  near  and  beyond  the  tropic  of 
Cancer,  as  well  as  the  sandy  barren  nature  of  the  soil,  perhaps  origi- 
nally a  consequence  of,  but  now  acting  as  a  cause,  in  increasing  the 
heat,  together  with  the  dryness  of  the  air,  all  contribute,  as  causes,  in 
increasing  the  absorption  of,  and  the  subsequent  radiation  of  the  heat 
imparted  by,  the  nearly  perpendicular  solar  rays.  Thus  Ritchie  and 
Lyon  state,  that  during  whole  months  the  thermometer  stood  at  117®, 
and  at  128®  in  the  Oasis  of  Mourzouk;  Dr.  Coulter  mentions  having 
observed  it  at  140®  on  the  banks  of  the  Rio  Colorado,  32®  30'  N.  lat., 
and  we  have  it  often  stated  as  being  120®.  Mr.  Everest  gives  III®  as 
the  highest  at  Ghazeepore;  Mr.  Prinsep  as  its  being  114®  at  Benares. 
1  have  observed  it  at  107®  at  Saharunpore.  The  free  radiation  of  the 
same  open  plains  in  the  clear  still  nights  of  the  winter  months,  causes 
a  degree  of  cold  which  one  is  surprised  to  hear  of  as  occurring  in  situa* 
tions  where  the  summer  heat  is  so  intense;  hence  the  coldness  experi- 
enced in  some  of  the  deserts  of  Africa,  also  by  Lieut,  Burnes,  as  well 
as  iu  the  plains  of  India. 
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The  climate  of  nany  places  in  low  latilades  has  been  ascertained, 
but  of  these  we  can  only  state  the  mean  temperatures :  as  of  places  in 
Ceylon,  from  laf.  6"*  to  8|^;  of  Point  de  Galle,  81"^  lO';  of  Colombo, 
80^  75';  and  of  Trincomalee,  80^  56';  while  the  temperature  of  Ma- 
dras,  in  lat.  13^  5',  has  been  ascertained,  by  numerous  observations,  to 
be  80*^  42'.  Pondicherry,  on  the  dry  and  hot  part  of  the  Coromandel 
Coast,  and  in  N.  lat.  11°  55',  has  the  highest  observed  mean  tempera- 
ture, this  having  been  found  to  be  85°  28'.  Seringapatam,  in  lat.  12° 
45'  N.  long.  76°  51'  £.,  and  elevated  about  2,412  feet  above  the  level 
of  the  sea,  has  a  mean  temperature  of  77^  OG' ;  the  mean  at  sunrise  ia 
63°  17';  at3r.  m.,  90°  95';  of  the  day,  84°;  of  the  night,  70°  11'; 
the  highest  temperature  observed  was  11  S°,  and  the  lowest  4b°.  At 
Bangalore,  the  mean  temperature  is  about  74°  39'. 

My  firiend  Mr.  James  Prinsep,  whose  lamented  illness  all  friends  of 
science  and  of  literature  equally  deplore,  published,  in  the  year  1832, 
the  results  of  my  observations,  and  as  he  has  united  them  with  others, 
I  give  his  tables  for  the  sake  of  comparison. 

"  The  whole  presents  a  convenient  epitome  of  meteorological  phe- 
nomena between  12°  and  30°  of  north  latitude.  Of  the  climate  of 
Idadras,  the  minutest  details  are  recorded  in  the  voluminous  and  care- 
ful reports  of  the  late  astronomer,  Mr.  Goldinghum,  whose  results 
merely  required  to  be  reduced  to  the  freezing  point.  The  Ava  tubles 
are  abstracted  from  Major  Burney's  Registers,  published  in  the  '  Glean* 
ings;'  the  Benares  tables  are  taken  from  the  Oriental  Magazine,  1820; 
for  the  Saharunpore  results  we  are  indebted  to  Dr.  Royle,  who  allowed 
us  to  look  through  his  copious  registers  for  the  purpose.  As  the  several 
barometers  were  never  absolutely  compared  together,  entire  dependence 
cannot  be  placed  upon  the  mean  altitudes  given  ;  but  with  regard  to 
Calcutta,  Benares,  and  Saharunpore,  as  some  opportunities  occurred  of 
comparison  through  the  instruments  of  different  travellers,  the  relative 
altitude  of  these  places  can  be  estimated  tolerably  well :  thus,  Saharun- 
pore will  be  found  to  be  almost  exactly  one  thousand  feet  above  the  sea, 
as  was  before  estimated  by  Captain  Hodgson.  Benares,  in  like  man- 
ner, may  be  safely  stated,  in  even  numbers,  to  be  three  hundred  feet 
abo?e  the  sea. 
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Monthly  Deviatios*  n/  tht  Barometek  and  Tueruomiteb  from  their 
annual  mean  height  ai  Calcutta ;  and  at  Mtvtral  other  placet,  introduetd 

for  the  take  of  comparhon. 
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"  It  will  be  remarked,  ihftt  the  range  of  Tariation  in  the  weight  of 
(he  atmui|>here  increases  wllli  the  latitudp,  even  ap  to  the  foot  of  the 
Himalaya  Mountnins,  and  that  il  is  accompanieil  by  a  corresponding  in- 
crease ID  the  rnnge  of  ihe  iherraometer. 

"  We  now  come  lo  the  diurnal  oscillation  of  the  barometer,  for  nliich 
the  same  sources  huve  furnish-d  me  wiih  materiiils  for  framinc  a  rom" 
parative  table  for  five  localiiies  considerably  ilialani  from  onr  another) 
we  could  have  added  Moorsbedabad  to  the  list,  but  that  the  ihcTmome- 
Iric  series  for  that  place  was  incomplete.  At  Sahaninpore  th<>  horary 
ob!*ervationi  were  confined  lo  a  tingle  dav,  the  firippolh  uf  each  month; 
at  M'ldras  to  three  similar  djys  1  at  Benare:),  perhaps,  the  hour  of  tha 
minimum  was  not  always  exactly  observed)  thus  a  little  irrpg-.iUrily 
must  be  eEpecIed,  but  on  the  whole  Ihe  results  are  wonderfully 
equable. 
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DiDRiTAi.  Oscillations  of  the  Baboueteb  and  Thekuoiutu  ot 
Calcutta,  icilh  Comparatiee  Observations  at  other  placet. 
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"  Willi  due  ullownnce  for  the  difference  of  sensibility  in  the  instru- 
menu,  llie  nboie  l«lile  Gheus  llial  the  avtrnge  diumul  tide  of  ihe  Laro- 
IDPler  lielwrcti  ibe  Equator  and  30°  norlli  latitude,  exceeds  one-lenlh  of 
Bii  incb,  and  timt  it  is  progressively  gienlei  as  the  variation  of  lempem- 
lure  dining  the  day  is  nlso  greater.  With  legurd  to  the  nocturnal  (irfe 
of  (lie  Hliiio-i.hiTC,  ibe  Calcutta  leble«  afford  ub  no  data,  for  want  of  an 
vbaeivBiion  at  IOf.  m.,  tbe  hour  of  the  supposed  maximum  at  night; 
all  tlial  is  indicated  therein  is,  tliat  (be  bnrometer  is  constantly  loK-er  at 
■un-^et  ihiin  at  sun-rise.  At  llie  Madras  Obaeri-alory,  in  lS23,n  aeriet  of 
horary  uljserviiiicns  was  made  for  lliree  days  in  eai'li  month,  wbich 
seems  tu  establish  ihe  fact  of  a  night-tide  beyond  a  doubt  lo  the  extent 
of  .04  incli  i  when,  liowerer,  the  corrections  for  ibe  lemperature  of  the 
mercnry  are  npidied,  this  amount  is  reduced  to  two-hundrcdtbs  of  iin 
inch,  wliiiii  is  one- fifth  only  of  the  dtiirttal  tide. 

"  Tbe  s.ime  result  is  obtained  from  a  month's  horary  obscrvationSi 
undertaken  by  Col.  Balfour,  al  Oalcutln,  in  the  year  17^4.  At  Saharua- 
fore,  also,  the  existence  of  a  nocturnal  (ide  is  equivocal;  the  following 
table  exhibits  all  that  ne  cuii  gather  towurds  llie  elueidaiion  of  tbe 
point  ii)  liidiH,  expressing  by  minus  signs  the  reiil  tide,  or  fall  of  ibe 
barometer,  from  10  p.  n.lo  5  it.  m.,  and  pier  vend."  Mr.  Piinsep  con- 
cludes by  sayiDg,  "  There  is  still  sufficient  ambiguily  respecting  this 
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second  tide,  therefore,  to  render  further  inquiry  necessary,  and  it  would 
be  desirable  to  employ  a  barometer  for  the  purpose,  which  sbeuld  not 
require  to  have  any  correction  applied  for  the  temperature  of  the  mer- 
cury; this  might  be  easily  eflfecteil,  by  enclo&ing  the  barometer  tube  in 
an  outer  tube  of  the  same  length,  also  filled  with  mercury,  upon  the 
surface  of  which  the  scale  might  float." 

Nocturnal  Oscillatio?j  of  the  BAROM£TRR/rom  10  p.  m.  to  5  a.  m. 

reduced  to  32''  Fahr. 


Month. 


Madras,  three 

days  in  each 

mouth. 


Berhamporc,      Saharunpore,  Dr. 

rrum  DrUussel'ii  Royle's  observa* 

tables.  lions. 


Vera  Crur,  in 

Mexico,  by  Fray 

Juan. 


January 

February 

March 

April 

Mav.... 

June 

July 

August 

September... 

October 

November. .. 
December.. . 

Means... 


•004 
•029 
•026 

•027 
•014 
•026 
•OOJ 
•028 
-•024 
•033 
•010 
•019 


—•021 


-i-034 
+  -026 
4-069 
+  008 
-^•020 
+  012 
•000 
+  014 
+  •011 
+  •009 
+  •009 
+  •027 


—•043 

—  009 

—  008 
—•007 
—020 
+  •039 
—•005 
—•016 
+  •011 
—•004 
+  024 
+  015 


+ 
+ 

+ 
•f 


+ 


+  •020 


—  001 


•018 
•009 
•002 
•OOS 
•005 
•003 
•002 
•007 
•012 
•021 
•001 
•0*23 


—•002 


Saharunpore,  as  we  have  seen,  is  situated  nearly  at  the  head  of  the 
great  Gangetic  valley,  in  N.  lat.  29*  57',  long.  77"^  32'  E.,  one  thousand 
miles  north-west  of  Calcutta,  in  the  Doab,  or  space  included  between 
the  Ganges  and  Jumna  rivers,  about  twenty  miles  from  the  former,  and 
nine  from  the  latter,  and  about  thirty  miles  from  the  Sewalik  or  Sub- 
Himalayan  range  of  Mountains.  It  is  celebrated  as  the  station  whence 
the  Trigonometrical  Survey  of  the  Himalayas  was  commenced  by  Capts. 
Hodgson  and  Herbert  (Illustrations,  Introduction,  p.  xii.).  It  was 
then  calculated  by  Captain,  now  Colonel  Hodgson,  to  be  elevated  1,013 
feet  above  Calcutta.  Mr.  James  Prinsep,  from  my  observations, 
compared  with  his  own,  in  Calcutta,  calculated  that  my  house,  situat- 
ed in  the  vicinity  of  the  Botanic  Garden,  was  as  near  as  possible  one 
thousand  feet  above  the  sea  (Journ.  As.  Soc,  vol.  i.  p.  29).  The 
characteristics  of  the  climate  are  mentioned  at  p.  7,  of  the  Illustra- 
tions in  connection  with  the  vegetation,  which  is  described  as  being 
tropical  at  one  season,  and  partially  European  at  another,  and  as  having, 
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in  consequence,  an  equally  varied  cultivation.  To  display  this  conoee- 
tion  of  climate  with  vegetation,  it  is  desirable  to  give  the  temperature, 
so  as  to  show  tlie  rise  and  fall  of  the  thermometer ;  I  have  therefore 
thought  it  advisable  to  commence  with  the  month  of  March,  when  in- 
crease of  temperature  takes  place  so  mpidly.  The  thermometer  was 
placed  on  the  northern  side  of  the  house,  but  too  near,  for  the  extremes 
to  be  accurately  observed,  as,  though  the  heat  was  probably  greater, yet 
the  cold  was  probably  less,  from  the  more  confined  radiation,  as  the 
minimum  outside  of  a  tent  and  not  far  from  the  house,  was  27%  when 
the  other  was  38*  6'. 

March  April  May  June  July  Aug.  Sept.  Oct.   Nor.  De«.  Jan.  Pob. 

Maxima. 89        M    105-5    105   95*5    92       91-5     90*5  84         69     64-5  81*5 

Minima 47        63      67  5     73   76       78*5    64  5     57j  455     44     38  5  45 

Meant 68        79      86  5      89  86  75    85  35  78       74      64.75  56.5   535  63*95 

Mean  temp.  . . .  73*58 

In  connection  with  the  tliermometric  observations  at  Saharunpore  in 
the  open  plains  of  Upper  India,  it  is  interesting  to  give  that  of  the 
Deyra  Vdlley,  in  the  same  latitude,  and  about  forty-five  miles  to  the 
east.    The  observations  weie  made  by  my  late  friend,  the  Hou.  F.  Shore, 
while  Assistant  Commissioner  in  the  Devra  Doon. 

March  April  May  June  July  Aug.  Sept.  Oct.  Not.  Dec.  Jan.  Feb. 

Maxima 86       93       98     101      91      90        91      86     70        71  68        73 

Minima. 48        53       64       71      79      72        66     61      44        43  37.57    45 

DlflT 38       40       34       30      99      18        95     35     96       89  3035     SB 

Mean 67       73       81       86     83      81      78.5  73*5     57  56*5    538    59-5-ii70*65 

From  the  greater  number  of  cloudy  days,  as  well  as  from  the  greater 
xnuistness  of  the  climate,  it  is  found  difficult  to  ripen  some  fruits  which 
succeed  in  the  plains,  though  others,  as  Bengal  Plantain,  Guavas,  and 
several  varieties  of  Limes,  arrive  at  greater  perfection.  The  greater 
degree  of  moisture  must  be  ascribed  to  the  surrounding  mountains,  and 
to  the  quantity  of  vegetation  with  which  the  uncleared  parts  of  the 
valley  are  covered.  Like  other  valleys,  it  is  also  more  close,  as  the 
winds  cannot  blow  so  freely  as  in  the  open  plains.  The  evenings  and 
nights  are,  however,  pleasant,  as  a  cool  breeze  generally  descends  from 
the  mountains,  and  at  some  seasons  of  the  year  the  climate  is  delight- 
ful. 

In  the  ascent  of  the  Himalayas,  in  the  course  of  the  Geological  sec- 
tion, Jurrcepanee  is  a  mid-way  station,  where  I  have  occasionally  taken 
observations,  and  of  which  the  temperature  feels  cool  to  those  who  are 
ascending,  but  warm  to  those  descending  from,  the  mountains  : 
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Tber.  Moist  Bulb.Barom.  Merc.  Sprinfif  of  water* 

ApriH.  eiprht  A.  M 64       49.5  24.84      71*  63-5 

Oct.   2,  half  past  seven  a.m.  62*5 

July  22,  eight  a  m 68  65*5 

f,        fuur  p.M 79 

Mussooree  and  Landour  are  on  the  elevated  range  which  rises  imme- 
diately above  the  Deyra  Doon,  and  where  a  Sana'arium  for  the  recovery 
of  the  health  of  European   soldiers  has  been  established,  as  well  as 
bonnes  built  by  offi'^ers,  and  where  I  established  a  small  nursery-^rden^ 
which  was  abolished  by  Lord  William  Bentinck,  but  re-established  by 
Lord  Au  kland.    The  range  enjoys  a  delightful  climate,  presenting  as 
great  a  degree  of  equabiliiy  of  temperature  from  summer  to  winter, 
and  from  day  to  night,  as  is  desirable.     In  summer  the  temperature  if 
low,  and  all   accumulation  of  heat  is  prevented  by  the  coolness  of  the 
breeze   which  ascend;)   from  the  valleys.    The  transition  to  the  rains, 
which  commence  about  the  15th  of  June,  makes  but  little  difference  in 
the  temperature,  and  the  climate  is  remarkably  equable ;  and  though 
moist  and  usually  cloudy,  it  is  not  otherwise  disagreeable  or  unhealthy. 
In  the  month  of  October,  or  at  the  conclusion  of  the  rainy  season,  and 
throughout  November,  the  sky  is  so  clear  and  serene,  the  air  so  mild 
and  still,  that  the  climate  is  perfectly  delightful.    The  approach  of  the 
cold  is  so  gradual,  and  its  degree  so  moderate,  as  to  be  well  calculated 
to  brace  the  system,  when  improved  by  a  previous  residence  in  the  hills* 
The  coldest  months  are  December,  January,  and  February ;  in  the  last 
the  greatest  cold,  and  sometimes  snow-storms,  occur;  after  this,  the 
rise  in  temperature  is  very  rapid.    Though  5,500  and  6,000  feet  more 
elevated,  the  minimum,  however,  is  very  little  lower  than  at  Saha* 

runpore. 

The  Author  has  already  said,  "  that  the  cold  of  winter  in  these 
mountains,  at  least  on  the  Mussooree  Range,  is  not  in  proportion  to  the 
coolness  of  summer.  It  may  be  said,  that  with  a  winter  temperature 
of  their  own  latitudes, — that  is,  of  the  plains  at  their  base, — they  have 
the  summer  temperature  of  European  countries ;  so  that,  without  ex« 
ftggeration,  it  might  be  said : — 

Gnrmush  nu  gurm  ust, —  Its  warmth  is  not  heat,-— 

Surdush  nu  surd.  Its  coolness  is  not  cold." 

The  mildness  of  the  night,  compared  with  the  coolness  of  the  day, 
appears  to  be  owing  to  the  descent  of  strata  of  the  atmosphere,  which 
the  heat  of  the  day  had  caused  to  ascend.    These,  in  descending  te  a 
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lower  station,  become  more  condensed,  and  thus  having  thf'ir  capacity 
for  beat  diminished,  give  out  a  portion  of  ibeir  latent  calorie,  vbich 
necessarily  prevents  the  pinking  of  the  temperature  to  the  degree  it 
otherwise  would,  in  consequence  of  the  cooling  ed'ect  of  radiation  fram 
the  surface  of  the  soil.  Favoured  as  this  process  is  by  the  stillness 
and  clearness  of  the  night,  its  effects  would  be  more  perceptible,  did 
not  the  breadth  of  the  ridge  bear  but  a  small  proportion  to  the  mass  of 
the  air  by  which  it  is  surrounded.  This  equability  of  temperature  ia 
observed,  not  only  from  day  to  night,  but  also  from  hour  to  hour,  and 
from  summer  to  winter. 

One  great  anomaly  presents  itself  in  consequence  of  the  still  calm« 
ness  of  the  mornings ;  for  though  the  nights  are  pleasant  and  the  mom* 
ings  cool,  yet,  from  the  rapid  rise  of  the  sun,  and  the  great  power  of 
the  solar  rays,  the  heat  becomes  considerable,  and  even  insupportable  in 
the  open  air,  until  a  gentle  breeze  rises,  and  ascending  up  the  valleyt 
continues  through  the  day,  apparently  following  the  course  of  the  sun. 
The  maximum  of  temperature  frequently  occuis  at  ten,  or,  at  all  events, 
the  increase  after  that  is  so  slight  as  not  to  be  perceptible  to  the  senses. 
In  the  plains  we  know  the  tempei^ture  of  the  air  goes  on  increasing 
until  2  or  3  p.  v.  As  the  latitude  is  nearly  the  same  as  that  of  Saba- 
runpore,  the  power  of  the  solar  rays  and  the  quantity  of  ht^at  comma- 
nicated  in  a  given  time  must  be  nearly  the  same;  but  in  the  plains  it  is 
allowed  to  accumulate :  in  the  hills,  on  the  contrary,  the  breeze  which 
sets  in  daily  from  the  plains  towards  the  hills,  and  which  commences 
about  10  A.  SI.  (the  very  time  after  which  so  little  increase  takes  place 
in  temperature),  passes  over  the  top  of  the  range,  and  prevents  the  ac- 
cumulation of  any  heat.  This  breeze,  though  caused  by  the  heat  of  the 
sun  rarefying  the  dense  air,  at  the  surface  of  the  earth,  might  be  ex- 
pected to  arrive  at  the  mountain  top  in  the  hot  and  parched  state  in 
which  it  rose  from  the  heated  plains ;  but  the  air  as  it  ascends  becomes 
Still  less  dense,  and  in  proportion  to  this  diminution  of  density  is  its 
capacity  for  heat  increased ;  so  that  it  absorbs  all  the  caloric  which,  in 
the  plains,  was  sensible  to  the  feelings,  or  was  observed  by  a  thermo- 
meter, and  thus,  on  arriving  at  the  top  of  the  range,  it  feels  cool  and 
refreshing.*  At  night,  a  similar,  but  more  gentle  breeze,  sets  in  from 
the  hills  towards  the  plains,  and  the  two  may,  with  the  strictest  justicet 
be  compared  to  the  land  and  sea  breezes  of  the  Coast  and  of  Equatorial 
islands. 


•  These  obterrmtiont  were  first  pubUshed  by  tbe  Author  In  a  Paper  read  before  the 
AsUtte  Sodtty  of  Calontta,  and  eatxacts  published  in  tbe  Jouzn.  As.  Soc,  toU  i.  p,  97. 
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As  instances  of  the  very  gradual  rise  and  fall  of  the  thermometer  fronl 
hour  to  hour,  as  well  as  of  the  little  diminution  of  heal  during  the  night, 
the  fuiluwing  observations  are  subjoined,  which  were  all  carefully  mad^ 
in  the  open  air,  and  on  clear  sunny  days,  but  in  the  shade  :— 
Time.    5.     «.     7.      8.     9.     10.    11.    18.    1.      i.      8.    4.     5.  6.   7. 6. 9.  10.    11.  IS. 


April  19  58     —     ^     70-5  76  5  77     76    75     76     —    67*69 —  «• 

.,    91  59     6j     66-5  Ti     74-5  74  5  73*5  73*5  71*5  71  5  79    71  5  IS  65  64 69*5    t  — 

May.   6  53-5  58-5  63     68     75    75     75*5  76     75  5  79     66*70     60  ~  64  *— 56     —  -« 
Sept.  99  57     5960     61     —     69—     69.     .—66 64 60       t  — 

The  transition  to  the  rainy  season  is  not  accompanied  with  so  great  4 
diminution  of  temperature  as  might  be  expected.  In  the  year  1829, 
the  rains  came  on  on  the  15th  of  June.  The  mean  temperature  of  the 
Iwo  previous  days  were  67®  and  6S^,  while  that  of  the  twenty -four  hours 
subnequent  to  the  rains  was  62®,  and  that  of  the  whule  day  of  the  I6tl| 
was  63*5 

A  thermometer  hnng  up  in  the  sun,  and  freely  exposed  to  its  influ* 
ence,  as  well  as  to  that  of  the  air,  was  usually  from  5^  to  10^  higher; 
the  maximum  generally  taking  place  about  12. 

Atmospherical  pressure  is  also  very  equable;  but  the  observations 
have  not  all  been  made  with  a  stationary  instrument,  nor  all  at  the  same 
place  in  the  hills.  At  the  top  of  the  range,  where  the  houses  were 
ifirst  built,  the  barometer  observed  in  September,  October,  December^ 
and  April,  did  not  differ  at  these  various  times  more  than  one-tenth  of 
an  inch,  or  from  23*60  to  23*50.  Mr.  S.  Boulderson  has  published  his 
observvttions  in  another  part  of  the  same  range,  called  Cnineville,  from 
15th  May  to  2Ist  of  November:  he  has  24*158  as  the  maximum  mean 
of  seventeen  observations,  from  1st  to  21st  Nov.,  at  10  a.  m.,  while 
23*815  is  the  minimum  of  twenty-two  observations  in  June,  at  4  p.  m., 
giving  a  range  of  '343  inches. 

The  daily  periodical  fluctuation  was  observed  to  be  as  regular  in  the 
hills  as  in  the  plains.  The  maximum  height  to  which  the  barometer 
rose  was  always  about  ten  o'clock,  and  the  lowest  to  which  it  fell,  about 
4  p.  M. 

From  the  equability  of  temperature  as  well  as  of  pressure,  we  might 
also  expect  considerable  equability  of  evaporation ;  but  if  it  were  not 
for  the  increased  capacity  of  air  for  moisture,  as  well  as  for  caloric,  ia 
proportion  to  its  rarefaction,  the  climate  would  be  a  very  moist  one,  sa, 
indeed,  is  the  case  in  the  rainy  season.  From  my  observations,  how* 
ever,  it  appears,  that  there  is  always  a  moderate  degree  of  evaporation 

•  Cloud  J.         f  57*S6  ntxt  mornioy.         1 56  next  mominf ,  tt  day  brtak. 
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Id  the  Mussooree  climate ;  the  greatest  difference,  or  20*»  betweeo  the 
dry  and  moist  Bulb  Thermometer,  occurred  on  the  6th  May  ;  on  the 
•ame  day,  the  difference  at  Saharunpore  was  32^  5'.  On  the  5tb  April, 
in  the  morning,  after  rain,  the  difference  was  7^  5^  while  at  Saharun* 
X>ore,  on  the  7th,  also  after  rain,  the  difference  was  only  3^  5\  Srea 
when  enveloped  in  a  cluud  on  the  Mussooree  range,  I  have  found  2* 
difference  between  the  dry  and  moist  thermometers,  and  on  cloudy  days 
the  difference  varied  from  4^  to  10^.  Also  at  the  conc1o«ion  of  the 
rains,  that  is,  on  the  29th  September,  the  mean  of  the  differences  on 
the  Miissooree  was  observed  to  be  7^  7',  while  at  Saharuupore  it  was 
only  «•  r. 

The  meteorological  phenomena  observed  in  the  years  1837  and  1828^ 
have  been  reduced  to  a  tabular  form,  which  will  give  a  good  general 
idea  of  the  nature  of  the  climate,  as  they  nearly  correspond  with  those 
observed  in  subsequent  years;  but  the  peculiarity  of  seasons,  their 
greater  dryness  or  moisture,  later  accession  of  the  rainy  season^  or  tha 
total  absence  of  a  snow-storm,  in  some  years,  will,  of  course,  here,  as 
elsewhere,  modify  the  temperature  of  particular  months. 

BssTJLTs  of  Mbtbobolooical  Obsbrvatiors  at  MnssooBBB. 
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January.. . 
February., 
March.... 

April 

May 

June 

July 

August 

September. 
October..  . 
November.. 
December.. 


Means  of 
all  the  Ob' 
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Mean  Temperature 
of  the  Yea  r. 


42-45 

45.42 

53-63 

69>» 

66-01 

67  12 

67  35 

66*43 

64  04 

67-25 

50 

45 


57-04 
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51-5 

63 

69 

77 
78 
74 

71 

69 
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67 
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34.5 
27 

37 
41 
41 
61 
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63 
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4S 
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43 

45 

53 

59 

59 
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66 
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—2-55 

i-2-97 
4-8  21 
i-62 
+618 

+  1  n 

—023 
—0-92 
—2-39 
—679 
—725 
— 5- 
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*'"••'  1  Monthly      Maxima 


and  Minima. 
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XllL^Report  of  the  Coal  Committee. 

In  submirting  a  summary  of  what  has  been  done  since  our  last  Beport» 
we  shall  commence  with  the 

Tenasserim  Provincee, 

Coal  has  been  found  in  the  Tenasserim  provinces  by  Dr.  Heifer  in 
two  situations  above  the  falls  of  the  Great  Tenasserim,  at  a  distance  of 
eight  and  nine  days'  jonrney,  respectively,  from  the  town  of  that  name, 
but  the  quality  is  inferior,  and  the  situation  quite  beyond  the  reach  of 
any  mode  of  conveyance  to  the  coast. 

Although  the  quality  is  excellent  in  a  third  situation  in  which  the 
mineral  has  been  found  by  Dr.  Heifer,  yet  its  distance  from  the 
coast  is  such  as  to  render  it  of  very  doubtful  utility  on  the  Bengal  side 
of  the  peninsula,  whatever  benefit  it  may  eventually  prove  on  the  Gulph 
of  Siam,  as  it  seems  to  be  situated  beyond  the  boundary  range  of  hills* 
Fortunately  a  still  more  recent  discovery  by  a  native,  places  us  in  pos- 
session of  what  would  seem  to  be  a  most  excellent  coal,  close  to  the 
banks  of  the  Great  Tenasserim  river,  and  within  twenty-nine  miles  of 
the  town  of  Tenasserim, 

Two  reports  have  been  addressed  to  the  Commissioner  of  the  Ten- 
asserim provinoe?  on  the  last  mentioned  coal,  one  by  Lieut.  Hutchinson, 
dated  6th  May  1S39  ;  and  the  other,  of  a  somewhat  later  date,  by  Dr. 
Heifer.  From  Lieut.  Hutchinson's  report,  we  learn  that  the  position 
of  this  coal  is  12'  21'  30"  N.  lat.,  and  about  9f)*»  5'  E.  long.,  or,  by  the 
course  of  the  river,  twenty  nine  miles  from  the  town  of  Tenasserim,  and 
sixty-five  from  Mergui,  although  its  direct  distance  from  the  coast  is 
only  twenty-eight  miles.  The  coal  is  said  by  Lieut.  Hutchinson  to 
form  a  thick  bed,  covered  by  three  feet  of  "  clay  elate, *^  and  from 
twenty  to  forty  feet  of  eand,  which  is  so  tenacious  as  to  require  no  prop- 
ping where  springs  do  not  exist.  In  a  subsequent  correspondence  on 
this  subject,  the  coal  is  described  as  within  ten  feet  of  the  surface,  and 
from  all  we  can  learn,  we  have  no  doubt  it  might  be  worked  like  crop, 
coal,  and  clay  ironstone,  as  described  by  Mr.  Farey,  i.  e.,  merely  by 
sinking  pits  down  to  the  coal  and  raising  it  at  once,  and  after  undermin- 
ing on  all  sides  as  much  as  can  be  done  safely  by  the  use  of  props,  the 
latter  may  be  withdrawn,  and  the  roof  allowed  to  fall  in. 

This  coal  bums  with  a  bright  fltme,  and  answers  admirably  for  steam 
purposes.    Fifty  pounds  tried  in  the  still  furnace  laboratory  of  the 
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Honorable  Company's  Dispensary,  afforded  four  gallons  of  dUtilled 
water,  and  left  a  residne  of  four  pounds  weight  of  ashes,  cinders,  and 
small  coal  that  fell  through  the  bars  of  the  famace  during  eombostioii. 
Its  specific  gravity  is  1*27 

Compoittion^ 

Water, 9 

Volatile  matter, 46 

Carbon,  40 

Ash,.... 5 

100 

The  distance  of  tbis  eoal  in  a  direct  line  from  the  eoast  being  only 
twenty-eight  miles,  Lieut.  Hutchinson  proposed  to  construct  a  roady 
which  he  supposed  would  reduce  the  expense  of  delivery  on  the  eoast 
considerably.  Boats  of  large  draught  it  is  said,  may  ascend  the  Tenas- 
aerim  river  at  all  seasons  to  Tenasserim  town,  within  twenty-nine  milei 
of  the  coal,  and  daring  (he  rainy  season  to  the  eoal  itself,  so  that 
nothing  could  be  more  favourable  than  the  position  of  this  coal  for  all 
purposes  of  local  improvement,  as  well  as  for  steam  navigation  to  the 
eastward.  Forty  tons  of  (his  coal  cost  5^  annas  per  mannd  at  Mergdl, 
and  8  annas  per  maund  in  Calcutta.  The  Govemmeot  have  called  upon 
Mr.  Blundell,  the  Commissioner  of  the  Tenasserim  provinces,  to  pro* 
vide  50,000  maunds;  and  have  furnished  a  working  party,  consisting  of 
persons  accustomed  to  mining,  for  the  purpose,  and  have  intrusted  the 
superintendence  of  the  necessary  operations  to  Lieut  Hutchiason. 

We  have  been  informed  by  Captain  Lloyd,  I.  N.,  that  about  one  de- 
gree lower  down  the  coast,  coal  has  been  found  of  very  good  quality  on 
the  Senhea  river,  but  the  Committee  have  no  information  on  this  head, 
although  some  progress  had  been  made  in  raising  a  quantity,  when  the 
work  was  discontinued  in  consequence  probably  of  the  more  fivonrable 
position  of  the  coal  near  Tenasserim.  The  Senhea  coal  is  situated, 
Capt  Lloyd  thinks,  about  11*  22' N.  lat,  and  99"*  8' E.  long,  about 
forty  miles  up  the  river,  the  navigation  of  which  is  doubtful.  It  is 
however  the  most  southern  point  at  which  coal  has  been  hitlierto 
found  on  the  Malay  coast, 

A  detaehed  fragment  of  an  inferior  coal  called  Anthracite  by  some, 
has  been  found  near  Maulmain,  latitude  16*  30'  N.  thus  indicating  the 
presence  of  coal  formations  between  the  Tenasserim  coal  fields,  12*  N* 
latitude,  and  Arracan  19*  N.  latitude,  and  holding  out  strong  induce* 
ments  to  further  search  being  instituted  in  that  quarter. 
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Arraean,. 

The  more  we  know  of  eoal,  (he  more  are  we  impressed  with  tbe  &et» 
Ihat  it  never  presents  false  indieations  of  its  presence.  There  is  hardly 
an  instance  either  in  India  or  elsewhere  of  its  appearing  at  all»  that  it 
does  not  d)  so  under  circumstances  to  render  it  in  the  highest  degree 
important  to  Society ;  and  although  at  first  the  quality  and  extent  of 
the  beds  in  any  new  district  may  be  for  a  time  doubtful,  yet  experience 
teaches  us,  that  where  these  indications  do  not  improve  in  proportion 
to  the  intelligence  and  enterprise  directed  to  their  complete  develop* 
ment,  the  mineral  is  not  true  coal,  but  a  substance,  the  peculiarity  of 
which  is  easily  detected,  as  the  brown  coal  of  £ngHsh  geologists. 
The  samples  of  coal  we  received  from  different  parts  of  the  Arracan 
coast,  were  such  as  to  leave  no  question  whatever  as  to  the  beds  from 
which  they  were  taken  belonging  to  the  true  coal  fbrmation. 

Coal  has  been  found  composing  a  part  of  Oogadong,  a  small  island 
opposite  to  the  harbour  of  Kyak  Phyo,  in  two  situations  not  very  &r 
from  each  other.  The  sample  supplied  was  much  impregnated  with 
pyrites,  it  was  however  a  caking  coal,  belonging  to  the  true  coal  mea- 
sures. It  would  be  a  desirable  object  to  try  how  far  the  Oogadong  coal 
might  answer  for  the  reduction  of  Rambree  iron  ore,  which  is  very  abun- 
dant. Red  Hill  being  said  to  be  composed  entirely  of  an  ore  that  was 
formerly  worked  to  some  extent  by  the  Burmese,  a  small  quantity  of 
the  ore  and  coal  might  be  sent  to  Calcutta  for  trial,  and  if  the  result 
proved  satisfactory,  trials  on  a  larger  scale  might  be  repeated  on  the 
spot,  where  experiments  of  the  kind  most  always  be  cheaper  and  more 
satisfactory  than  when  made  at  a  distance.  Coal  has  also  been  found 
on  Paget,  or  Adam's  Island,  south  of  the  great  island  of  Rambree.  It 
has  also  been  found  in  small  seams  in  one  of  the  Bolonga  Islands,  at 
well  as  near  the  beach  at  Sandoway ;  but  the  necessary  information  is 
wanting  to  enable  us  to  conclude  any  thing  from  these  indications,  be* 
yood  the  fact  of  the  existence  of  coal,  to  a  great  extent,  in  the  Arracan 
provinces. 

The  most  promising  bed  yet  found,  is  one  that  was  brought  to  the 
notice  of  the  Commissioner,  Captain  Bogle,  by  Lieut.  Lumsden,  who 
states  that  it  was  found  about  two  years  ago  by  persons  employed 
in  coal-finding  by  Captain  Williams.  This  coal  occurs  at  a  place 
called  Hoong,  near  the  head  of  a  river,  which  descends  from  a  range 
of  hills  on  the  southern  extremity  of  the  island,  falling  into  the  Sando* 
way  channel.  Mr.  Lunuden  states  that  large  boats  may  approach  to  the 
very  spot  where  the  coal  is  found.  On  visiting  the  spot,  Mr.  Lumsden 
fou^  **  an  irregular  vein  of  coa1|  of  about  a  foot  in  thickness,  mixed 
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with  broken  red  sandstone,  and  on  workiofif  below  it,  he  came  to  a  kind 
of  day'slate  and  eventually  to  water.*'    Mr.  Lumsden,  however,  statei 
that  he  was  obliged  from  fati^up  to  leave  the  work  to  a  native,  who  in 
a  few  days  brought  to  him  120  maunds  of  coal — a  larger  quantity  than 
we  should  have  supposed  a  native  could  procure  in  so  short  o  tirae,  un- 
der circumstances  described  by  Mr.  Lumsden.    A  siimple  of  this  coal, 
consisting  of  four  or  five  maunds,  was  brought  to  Calcutta  by  Captain 
Bogle,  and  tried  in  the  Laboratory  of  the   Honorable  Company's  Dis« 
pensary,  and  found  to  burn  with  a  clear  bright  flame  and  very  little 
smoke.    The  following  are  the  results  of  its  analysis  :— 

Specific  gravity,        .,  ..  •••         ...  ...     1.23 

Inflammuble  matter, ...         ...         ...  . .         40 

v^aroon,         .*•  •#•         ...         ...         .*•        v*s 

Ferruginous  ash,       ...         ...         6 


100 
It  is  a  free  burning  coal,  giving  out  a  strong  heat,  and  would  no  doubt 
be  fuund  suitable  to  steam  purposes,  as  it  is  quite   free  from  the  sul- 
phureous impregnation  which  rendered  the  former  samples  of  Arracan 

coal  objectionable. 
The  want  of  more  satisfactory  information  than  we  yet  possest  re« 

garding  Arracan   coal  is  much  to  be  regretted,  as  there  is  no  part  of 
India  in  which  good  coal  mines  could  be  attended  with  more  advantage 

whether  we  regard  the  situation  on  the  coast,  or  the  peculiar  circum- 
stances of  the  province  itself.  This  district  is  chiefly  known  to  Euro- 
peans by  the  mortality  that  took  place  there  during  the  late  war.  Few 
are  aware  that  within  twenty  miles  of  the  town  of  Arracan,  there  is  a 
fine  elevated  chain  of  mountains,  extending  parallel  to  the  coast,  and 
affording  no  doubt  as  fine  a  climate  as  any  part  of  the  world,  although 
the  coast  itself  is  low,  and  like  many  similar  tracts  in  the  north  of 
Italy,  and  south  of  Europe,  unhealthy.  Let  good  coal  be  once  disco* 
vered  in  abundance  in  this  fertile  province,  and  the  deadly  effect  of 
climate  to  persons  exposed  in  miserable  boats,  or  damp  huts  surrounded 
by  swamps,  will  disappear,  and  the  indolent  streams  become  the  track 
of  steamers,  perhaps  to  the  very  foot  of  the  hills,  which  might  thus 
become  available  as  places  of  residence. 

Sylhet. 

Although  the  attention  of  the  Coal  Committee  has  been  constantly 
directed  to  this  quarter,  the  only  result  accomplished  since  the  last  re- 
port, that  can  be  said  to  be  new,  is  the  delivery  of  10,000  maunds  of 
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Cherra  coal  at  Goalparah,  in  Assam,  at  the  rate  of  eight  annas  per 
maund/  after  the  attempt  to  supply  that  station  during  the  rainy  season 
with  coal  at  any  price  from  Burdwan  had  failed. 

Three  beds  of  coal,  situated  near  the  foot  of  the  hills,  have  been 
brought  to  notice,  but  we  have  no  information  on  the  subject  to  enable 
us  to  decide  whether  these  are  new  discoveries,  or  merely  the  bed 
alluded  to  in  our  last  reports,  as  having  been  brought  to  notice  some 
twenty-five  years  ago  by  Messrs.  Jones  and  Stark*  Without  going  into 
that  question,  we  shall  merely  state  all  we  know  of  the  three  beds  now 
alluded  to. 

The  first  and  most  promising,  is  that  of  Byrung  Poonjie,t  situated 
near  a  village  of  that  name,  within  about  two  miles  of  water  carriaget 
and  the  ground  such  as  to  allow  of  the  construction  of  a  hackery  road. 

We  know  nothing  of  the  circumstances  of  the  bed,  further  than  is  stated 
by  Mr.  Landers,  a  practical  gentleman,  who  has  been  appointed  for  the 
superintendence  of  coal  mines  in  Sylhet  and  Assam,  and  who  observes*-* 

^*  Byrung  coal  is  of  a  soft  quality,  intermixed  with  stones  three  feet 
and  a  half  high  and  varying  in  its  thickness.  The  vein  runs  from  east 
to  west,  and  descends  with  the  hill  towards  the  south :  to  what  extent 
this  field  may  exist,  it  is  impossible  at  present  to  say,  the  want  of  pro* 
per  implements''  (these  have  been  since  provided)  *'  prevented  me  from 
ascertaining;  atrial  ought  to  be  made  by  running  galleries  into  the 
strata  six  or  eight  fathoms,  at  once  to  determine  both  height  and  qua- 
lity, and  also  if  it  would  admit  of  any  outlay.*'  This  coal  has  been  tried, 
and  appears  to  be  likely  to  answer  very  well  for  steam,  while  it  has  the 
additional  advantage  of  yielding  excellent  coke. 

Not  far  distant  from  the  Byrung  bed,  there  is  another  at  a  place 
called  Chiela,  or  Chaila,  which  varies  from  one  to  three  feet  in  thick- 
ness.   This  however  is  said  to  be  an  inferior  coal. 

Major  Lister,  to  whom  we  are  indebted  for  the  first  and  almost 
the  only  information  we  have  had  regarding  the  two  foregoing  coals 
states,  that  Mr.  Inglis,  of  Cuttack,  has  found  a  coal  bed  above  Chaila^ 
at  a  village  called  Mustuk,  above  1,500  or  2,000  feet  above  the  plains, 
and  within  such  distance  of  water  carriage  as  to  enable  a  porter  to  deli* 
Ter  five  burdens  daily  from  the  pit  into  boats.    Mr.  Inglis  is  of  opinion 

*  This  haring  been  done  under  the  direction  of  the  Marine  Board,  the  Committee 
haTe  documeuts  on  the  lubject. 

t  Communication  has  been  received  from  Major  Lister  since  the  annexed  remarks 
were  written,  stating  that  Mr.  Landers  hss  traced  the  Byrung  Poonjie  bed  for  two  miies 
to  the  westward  without  finding  more  on  an  average  than  a  foot  of  good  coal ;  btnce 
Major  Lister  and  Mr.  Landers  eonclade  the  Byrung  bed  is  not  workable. 
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that  this  coal  is  quite  as  good  as  that  of  Cherra,*  and  Major  Lister  ob- 
serves that  it  looks  so,  though  the  quality  is  diflferen^  being  blacker, 
with  an  exceedingly  high  polish ;  it  bums  considerably  longer  than 
Cherra  coal,  and  cakes  less,  but  is  heavier,  and  yields  more  ashes. 

The  value  of  these,  as  well  as  similar  iadications  alluded  to  in  oar 
last  report,  is  still  doubtful,  and  must  remain  so  until  the  whole  tract 
along  the  base  of  the  Kasyah  hills  be  submitted  to  a  geological  survey. 
For  the  present  season,  if  the  Government  require  coal  from  this  quar- 
ter, we  agree  with  Major  Lister  in  thinking  it  will  be  necessary  to  con- 
fine our  exertions  exclusively  to  the  Cherra  bed.  This,  as  it  well 
kno\vn,  is  situated  on  the  summit  of  a  mountain,  nearly  5,000  feet  above 
the  sea,  and  at  such  a  distance  from  navigable  rivers  as  to  render  it  a 
day's  work  for  each  cooly  to  deliver  a  maund,  or  about  80  pounds,  of 
coal  from  the  pit  into  a  boat. 

The  only  way  of  lessening  this  inconvenience  would  be  by  improving 

the  conveyance,  by  an  improvement  of  the  road.    Above  and  below  the 

steepest  portion  of  the  descent  would  adroit  of  bullocks  being  used. 

Instead  of  porters  for  the  steeper  or  middle  portion  of  the  jonmtyt 

it  has  been  proposed  to  construct  a  slide,  as  suggested  by  the  late 

Colonel  Watson.    The  improvement  of  the  road  between  Cherra  and 

the  plains  would  be  a  work  of  some  public  utility,  as  it  would  be  the 

means  of  facilitating  ingress  and  egress  to  and  from  the  mountain 

plateau,  it  would  therefore  be  a  very  desirable  object,  independent  of 

the  coal.    The  value  of  a  slide  however,  would  depend  entirely  on  our 

success  in  finding  as  good  a  coal  below,  as  that  which  is  above^-^an 

uncertainty  which  ought  to  be  at  once  removed  by  a  perfect  geological 

survey,  as  already  suggested. 

Some  difference  of  opinion  prevails  as  to  the  best  way  of  transmit- 
ting Sylhet  coal  to  the  great  lines  of  inland  navigation  on  the  Ganges  | 
some  contending  that  it  would  be  necessary  in  the  first  instance  to  send 
them  a  distance  of  300  miles  to  Calcutta,  and  from  thence  back  to 
Surda,  and  other  depdts  on  the  Ganges ; — experience  is  the  only  way  of 
settling  questions  of  this  nature,  and  measures  are  now  in  progress  for 
the  delivery  of  the  largest  possible  quantity — 10  or  15,000  maunds  of 
Cherra  Poonjie  coal — in  Calcutta,  with  the  least  possible  delay,  compa* 
tible  with  the  fair  trial  of  the  experiment.  The  Kasyahs,  on  whom  the 
burden  of  the  experiment  will  literally  fall,  though  a  fine  athletic  race, 
are  little  accustomed  to  labour  ;  Major  Lister  may  therefore  have  some 
difficulty  at  first  in  reconciling  a  sufficient  number  of  them  to  a  conti- 

*  A  cargo  of  il  haTing  recenUy  Arrived  in  Calcutta,  it  is  now  (4th  May,  ISiO)  nndsr 
trial  on  a  larfe  scale,  and  promises  to  turn  out  very  favourably. 
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nued  effort,  the  object  and  importance  of  which,  they  can  so  little  under- 
stand. 

It  is  necessary  to  take  the  quality  of  coal  into  account  before  any  par- 
ticular price  per  maund  can  be  regarded  as  dear  or  cheap ;  it  is  quite 
incredible  to  what  degree  a  slight  difference  in  quality  affects  the  value 
of  coal,  for  steam  vessels.  It  has  been  found  by  means  of  the  only  trial 
instituted  between  Cherra  and  other  coals  now  in  use,  that  9  maunds 
are  equal  to  14  of  Burdwan  coal.  Let  us  suppose  (without  laying  too 
much  stress  on  a  single  trial  of  a  few  maunds)  the  proportionate  value 
of  the  two  coals  to  be  ascertained  as  ahove;  100  maunds  of  Cherra 
would  not  only  as  a  fuel  be  equal  to  155.5  of  Burdwan,  but  we  should 
also  have  to  debit  to  the  latter  the  value  of  55.5  maunds  stowage  or 
tonnage,  which  might  amount  to  more  than  the  entire  value  of  the  coal 
consumed. 

The  Cherra  Poonjie  conl  forms  the  cap  of  a  hill,  from  which  each  cooly 
nay  help  himself  to  his  load  almost  without  the  aid  of  mining,  so  that 
the  carriage,  4  annas  per  maund  from  the  pit  to  the  nearest  navigable 
river,  though  high,  may  be  said  to  include  the  expense  of  winning,  or 
bringing  coal  to  the  surface.  Could  any  of  the  following  indications 
of  coal  lower  down,  towards  the  foot  of  the  mountain,  he  found  to  yield 
good  supplies,  a  portion,  or  nearly  the  whole  of  this  large  item  of  ex* 
pense  might  be  saved,  viz.  I.  Tipperah  hills,  in  a  small  river  which  des- 
cends from  a  hill  with  a  Musulman  Doorga  called  Orpeen,  on  its  sum- 
mit;  2.  Opposite  to  Jalalgur,  in  Lowr;  3.  Path  river,  and  several 
streams  descending  f I om  the  Garrow  monntains;  4.  NearSusung;  5. 
On  the  top  of  one  of  the  lower  ranges  at  Lowr,  and  in  the  rivers  of  Lowr ; 
6.  In  the  Dysung  audits  tributaries;  7*  Between  Pannalik  and  Ban- 
sekora  ;  8.  Barachara ;  to  which  we  have  now  added  Byrung  Poonjie, 
Chaila,  and  Mustuk,  (vide  para.  l3,  14,  and  15,  of  the  present  report). 

The  rate  of  boat-hire  from  the  Sylhet  district,  along  the  verge 
of  which  the  coal  formation  lies,  to  Surdah  on  the  Ganges,  one  of 
the  principal  depots  for  the  supply  of  steamers,  is  stated  by  Mr. 
H.  Inglis  to  be  21  rupees  per  100  maunds.  In  regard  to  water 
conveyance,  Sylhet  has  the  advantage  of  any  of  the  coal  districts 
to  the  westward,  while  its  proximity  to  the  great  rivers  of  Bengal 
gives  it  an  advantage  over  the  Assam  coal  districts;  and  thus  while 
any  mines  that  might  be  established  in  Sylhet  would  hardly  be  affected 
in  value  by  similar  establishments  in  any  other  part  of  India,  there  is 
hardly  a  district  from  Arracan  to  Palamow  the  value  of  whose  mines 
would  not  seriously  be  affected  by  any  subsequent  discovery  of  coal  in 
Sylhet.     In  like  manner  any  collieries  that   might  be  established  in 
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Assam,  or  other  remote  provinces,  would  be  entirely  superseded  in  the 
Bengal  market  by  any  new  discoveries  of  good  beds  of  coal  that  might 
be  mude  in  the  Sylbet  distriet.  It  is  for  this  reason  that  we  have  laid 
peculiar  stress  on  the  importance  of  a  thorough  investigation  of  the  coal 
measures  along  the  base  of  the  Kasyah  and  Garrow  hills,  since  upon 
this,  and  the  manner  in  which  it  is  conducted,  must  depend  in  some 
measure  the  prudence  of  investing  capital  in  more  distant  coal  districts. 

Surdah  is  within  a  few  miles  of  Bogvvangola,  one  of  the  greatest 
marts  in  Bengal  for  grains  of  every  kind,  goor,  oil,  ghee,  and  the  chief 
articles  of  native  consumption.  Being  situated  in  the  centre  of  Bengal, 
near  the  junction  of  all  the  principal  rivers,  as  the  Bhaugurutty,  the 
Ganges,  and  Bramputra,  it  is  naturally  the  centre  of  internal  commerce« 
and  consequently  the  greatest  mart  for  boats  in  Bengal.  Surdah,  or 
some  situation  in  that  neighbourhood,  appears  therefore  to  be  the  situa- 
tion at  which  a  General  Dep6t  ought  to  be  formed.  We  have  consulted 
J.  W.  Grant,  Esq.  of  the  Civil  Service,  who  had  been  long  commercial 
resident  at  Maldah,  and  Major  Carter,  who  has  been  fur  a  large  portion 
of  his  life  in  the  Bengal  Commissariat,  and  the  experience  of  both  these 
gentlemen  goes  to  prove  that  at  Bogwangola  and  Jellinghee,  boats  for 
the  transmission  of  coal  from  Surdah  to  any  part  of  Bengal  or  the 
Upper  Provinces  may  be  had  to  any  amount  of  tonnage  likely  to  be 
required. 

The  distance  from  Cherra  Poonjie  to  Calcutta  by  water,  is  about  the 
same  as  to  Surdah;  while  the  latter  is  one  hundred  and  fifty  miles 
nearer  to  Rajmeha),  and  other  dep6ts  to  the  eastward. 

Major  Carter  states  that  the  voyage  from  Calcutta  to  Cuttack  in  an 
empty  boat  should  not  take  above  21  days,  and  returning  laden,  about 
the  same  period,  as  the  stream  would  be  favourable  to  Dacca,  and  from 
thence  in  the  tide  way.  "  Assuming  however,  two  months  as  the  time 
necessary  to  complete  a  voyage,  including  loading  and  unloading,  it 
strikes  me,"  says  Major  Carter,  <*  2^  annas  per  maund  should  nearly 
cover  the  carriage,  and  below  I  give  the  grounds  of  my  opinion.  A 
thousand  maund  boat  can  be  hired  at 

per  Mensem •••• • 90    0    0 

<*  10    Dandies  at  3  Rupees  each, 30    0    0 

«<    1    Manji  at  4  Rupees, 4    0    0 

64    0    0 
2 

128    0    0 
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This  boat  should  carry  800  maunds,  which  just  gives  2  annas  6} 
pice  per  maund,  so  that  at  this  rate  Cherra  coal  ought  to  be  delivered 
in  Calcutta  at  7  annas  per  maund;  Major  Carter  therefore  expresses 
his  surprise  that  an  offer  recently  made  by  the  Marine  Board,  of  9  annas 
for  Cherra  coul,  had  not  been  taken  up,  and  suggests  that  if  boats  of  2  or 
3000  maunds,  such  as  are  used  for  bringing  wood  from  the  Sunderbunds» 
were  employed  as  far  as  the  rivers  would  admit,  the  carriage  would  be 
still  lower. 

The  readiness  with  which  boats  may  be  had  for  any  regular  trade, 
maybe  imagined  by  the  following  observation  of  Major  Carter:— 
**  Hundreds  of  large  boats  frequent  the  Sunderbunds,  nearly  as  far  as 
Dacca,  in  search  of  cargoes  of  rice  and  dhan,  the  worth  very  little  more 
in  ordinary  years  than  coal,  and  the  latter  scarcely  one  half  as  valuable; 
they  do  not  find  their  cargoes  at  one  place,  or  belonging  to  one  person, 
but  attend  the  banks,  and  purchase  in  whatever  quantities  the  people 
bring  to  the  market,  often  only  a  few  seers,  and  seldom  exceeding  a 
few  maunds/' 

The  Commissariat  regulations,  and  general  custom  of  paying  boat-hire 
on  a  computed  distance  instead  of  the  time  actually  employed,  might 
in  the  first  instance  militate  against  the  economy  of  any  arrangement 
for  hiring  boats,  says  Major  Carter  ;  but  if  a  few  boats  were  purchased 
or  built  at  Dacca  or  in  the  Sunderbunds,  and  manned  by  a  private  in- 
dividual, the  result  would  prove  the  correctness  of  these  calculations. 
A  good  boat  could  be  built  for  500  rupees,  and  in  six  trips,  at  the  above 
rate,  would  yield  300  rupees,  leaving  60  for  casual  repairs,  this  would 
repay  itself  in  less  than  two  years;  but  a  boat  is  expected  to  last  seven 
or  eight. 

CtUtack, 

About  ten  years  ago  a  specimen  of  coal  found  in  the  Cattack  dis- 
trict was  sent  to  the  Asiatic  Society,  probably  with  some  particulars 
which  do  not  appear  to  have  been  noted  in  the  proceedings  ;  the 
circumstance  was  however  suggested  to  the  Committee  by  Captain 
Jenkins,  in  1837,  and  soon  after  Lieut.  Kittoe,  then  with  his  regi- 
ment at  Cuttack,  obtained  a  specimen,  together  with  some  particulars 
which  he  communicated  to  the  Committee ;  on  which  he  was  requested 
to  visit  the  spot,  when  he  collected  the  following  particulars.  Haifa 
mile  from  the  Fort  of  Talcheer*  coal  seams  are  exposed  along  the  banks 
of  a  small  Nulla  called  Behjooree  (at  a  spot  where  workmen  employed 

*  Talcheer  is  a  town  on  the  Bramenee  river,  140  miles  from  the  coast. 


364  Ripori  of  ihi  Coal  Committe€.  [Ami 

by  Mr.  G.  Becher,  had  a  few  years  before  extracted  some  specimeas  of 
coal).  Mr.  Kittoe  formed  an  excavation  to  the  depth  of  15  feet,  in 
which  he  found  at  a  depth  of  13  feet  a  bed  of  «  good  glistening  coal," 
1  foot  to  \i  foot  thick,  reposing  beneath  ten  feet  of  "  thingie"*  and  two 
beds  of  shale  and  blue  clay,  each  1}  foot  thick.  The  latter,  as  well  as 
a  grey  rock  beneath  the  coal,  both  containing  fossil  plants. 

Mr.  Kittoe  states,  that  a  native  contractor  offered,  in  the  event  of 
coal  being  raised  at  Tal cheer,  to  convey  it  down  the  Bramenee  river  to 
Himsuagoh,  on  the  coast,  where  large  sloops  may  anchor,  at  four  annas 
per  maund ;  but  Mr.  Beetson,  the  contractor  for  the  transport  uf  salt 
from  thence  to  Calcutta,  was  of  opinion,  that  two  annas  per  maund  at 
the  utmost  would  be  sufficient.  From  the  coast  to  Calcutta  the  trans- 
port of  coal  would  be  the  same  as  that  of  salt.* 

The  next  coal  to  which  Mr.  Kiltoe  by  his  guide  was  conducted,  is  a 
few  miles  higher  up  the  Bramenee,  and  at  a  distance  of  sixteen  or 
eighteen  miles  from  that  stream,  so  that  its  conveyance  would  be  consi- 
derably more  expensive.  The  coal  is  here  exposed  for  a  mile  on  either 
side  of  a  nulla  called  Sungurra,  a  tributary  of  the  Bramenee,  averaging 
in  height  from  five  to  fifteen  feet  above  the  sand.  The  country  is  said 
to  be  level  from  the  coal  to  the  bank  of  the  Bramenee,  so  as  to  afford 
every  facility  for  the  construction  of  either  a  road  or  a  canal.  Iron  ore 
is  found  in  great  abundance  throughout  both  these  coal  districts,  and 
the  ore  is  smelted  to  some  extent,  and  by  the  same  process  as  that 
which  prevails  in  other  parts  of  India. 

Such  is  the  substance  of  Mr.  Kittoe's  Report. f  The  specimens  of 
coal  furnished  were  not  of  good  quality.  Three  specimens  of  Talcheer 
coal  examined  at  the  Mint,  afforded  the  following  average  results  : — 

Specific  gravity,     1.3610 

Volatile  matter,       39    0 

L^iarDon,    ...     ... ,.,     .,,     ,««     44     1 

Earthy  matter, 15  10 


100    0 

Talcheer  and  Hingolar  maybe   regarded,  we   think,  without  much 
doubt,  as  an  extensive  and  valuable  coal  field.    The  workable  l>eds  will 

•  At  present  there  are  three  contracts  for  the  conveyanco  of  salt  from  Ilansen-  to 
Calcutta ;  the  rates  are  18  Ra.,  17  Rs.  8  anoas,  and  17  Rs.  per  100  maundc. 

i  Vide  Asiatic  Journal  of  1839.  pp.  137-144. 
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probably  be  found  to  be  some  distance  from  the  surface  at  the  spots 
visited  by  Mr.  Kittoe,  but  the  district  appears  to  have  been  subject  to 
so  much  local  disturbance,  that  more  favourable  positions  for  coal  mines 
may  be  expecte^),  when  the  country  ha^  been  properly  examined. 

Since  the  above  remarks  were  written,  the  Committee  have  received 
a  communication  from  Mr.  Mills,  the  Commissioner  of  Cuttack,  enclo- 
sing a  report  from  Mr.  Beetson,  whom  he  deputed  on  22i  February  last, 
at  the  instigation  of  Mr.  Smith,  the  President  of  the  Coal  Committee, 
in  order  to  procure  further  information  on  the  subject.  Mr.  Beetson 
reports,  that  **  the  samples  laid  before  the  Committee  by  Lieut.  Kit- 
toe,  were  far  inferior  to  those  I  have  now  brought  with  me.  The  latter 
are  equal  to  the  best  Burdwan  ;  but  to  satisfy  the  Committee  as  to  its 
description  and  quality,  if  Government  will  pay  the  expenses,  which 
will  amount  to  a  mere  trifle,  I  shall  be  happy  to  undertake  the  delirery 
of  one  or  two  hundred  maunds  in  Calcutta  by  next  December."  Mr. 
Mills  observes  that  the  specimens,  as  far  as  he  and  other  gentlemen 
at  the  station  are  able  to  judge,  are  so  very  good,  that  he  authorized 
Mr.  Beetson  to  procure  100  maunds  for  trial  in  Calcutta.  This  coal  is 
derived  from  the  second,  or  more  distant  coal  field  visited  by  Mr.  Kit- 
toe.  The  locality  in  which  the  coal  occurs  is,  according  to  Mr.  Beetson, 
called  Gopal  Pu$had,  and  the  nulla  by  which  it  is  laid  bare,  Sangra, 
which  corresponds  with  Mr.  Kittoe's  name  Sungurra,  Mr.  Beetson 
states,  that  the  distance  from  Gopnl  Pushad  to  Talcbeergur  is  from 
fourteen  to  sixteen  miles,  and  recommends  that  the  coal  be  carted  bjr 
buffaloes  (the  common  draught  cattle  of  the  country)  to  Talcheergar, 
From  Talcheer  the  coal  could  then  be  conveved  in  ten  or  twelve  maund 

9 

boats  to  Kumalung,  six  miles  below  Talcheergur,  where  it  should  re- 
main till  the  setting  in  of  the  rains,  and  from  thence  it  may  be  convey- 
ed for  six  months  of  the  year  in  from  100  to  300  maund  boats  to  Hun- 
suah  on  the  coast,  where  it  would  be  available  for  sea-going  steamers 
at  from  three  to  four  annas  per  maund.  From  Hunsuah,  Mr.  Beetson 
would  undertake  to  convey  the  coal  to  Calcutta  at  18  Rupees  per  100 
maunds,  and  indeed  he  thinks  he  could  supply  it  to  the  Calcutta  market 
at  six  annas  per  maund,  including  every  expense. 

Adji. 

Since  our  lust  report,  little  has  been  elicited  regarding  the  nor* 
them  boundary  of  the  Burdwan  coal  field,  where  the  beds  advance 
towards  the  Adji  river.  Mr.  Erskine  in  reply  to  a  circular  from  the 
Committee,  dated  October,  1838,  recapitulates  the  different  places  at 
which  coal  has  been  found.    Mammudpore  is  the  most  eastern  situa- 
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tion.  The  pits  are  here  four  or  five  miles  from  Seedporeghat  The 
mineral  is  better  to  the  westward  at  Parihorpore,  about  ten  or  twelve 
milps  above  Seedpore.  Seedpore  is  eighteen  miles  from  Cutwa  or  Culna 
on  the  Hooghly,  and  the  river  is  pretty  open  during  the  rains  for  boats 
of  400  maunds  burden  from  Maulyghat  to  Cutwa,  a  distance  of  forty 
miles.  The  upper  portion  of  the  river  rises  and  falls  suddenly,  so  as 
to  render  it  difficult  to  manage  a  larger  boat  than  200  maunds.  Mr. 
Erskine  observes,  that  considering  the  difficulty  of  the  Adji  naviga* 
tion,  and  the  scarcity  of  boats  at  present,  and  also  the  high  price  that  it 
would  be  necessary  to  offi*r  to  boatmen  to  induce  them  at  first  to  un- 
dertake the  carriage  of  coals ;  he  does  not  think  the  coal  could  be  deli- 
vered at  Cutwa  under  four  annas  per  maund.  Should  the  regularity  of 
the  employment  induce  people  to  build  more  boats  (as  has  been  the 
case  on  the  Damooda,)  prices  might  fall  to  about  3  annas  per  maund. 
Adji  coals  are  now  used  for  the  Dhoba  Sng.ir  Works  to  the  extent  of 
10  or  15,000  maunds  per  annum. 

HajmahaL 

When  our  last  report  was  written,  coal  was  known  to  exist  in  two 
situations  only  in  the  Rajmahal  hills  \  namely,  Sicrigully  and  Hurrah. 
In  April  1838,  Major  Forbes  was  informed  by  Mr.  James  Pontet  that  he 
had  found  a  bed  of  coal  in  the  Rajmahal  hills,  on  the  banks  of  a  nulla 
called  the  Bramenee,  sixteen  miles  distant  from  the  water  carriage 
during  the  rains,  about  thirty  miles  west  of  Moorshedabad,  and  nearl  y 
in  the  line  of  the  canal  proposed  by  Major  Forbes.  A  specimen  of  this 
coal  afforded  the  following  on  analysis:— 

Specific  gravity,    1.370 

Volatile  matter,     42    0 

v/arDon,    ...     ...     •..     ...     ...      ■ .      ...       'wfx    o 

Earthy  matter,       13    2 
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A  sample  consisting  of  a  few  maunds  furnished  by  Mr.  Pontet  some- 
time before  to  Mr.  Scott,  the  commander  of  the  Jumna  steam  vessel, 
also  proved  of  favourable  quality.  Mr.  Ponlet  having  been  desirous  of 
procuring  the  means  of  extending  his  observation,  these  were  provided, 
and  on  the  20th  June  he  dispatched  ten  bags  of  coal  to  Calcutta,  this 
also  proved  favourable ;  but  a  subsequent  dispatch  of  400  maunds  con- 
sisted of  shale  and  inferior  coal.  In  explanation  of  this  last  unfortu« 
Date  circumstance,  Mr.  Pontet  stated  that  the  necessary  aid  did  act 
reach  bim  till  the  rains  had  set  in,  when  the  place  being  unhealthy. 
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he  was  obliged  to  leave  the  raising  and  dispatch  of  the  coal  to  inexpe- 
rienced natives. 

The  following  is  an  extract  from  Mr.  Pontet's  letter,  in  which  he  des* 
cribes  the  operations  in  which  he  was  engaged — *'  After  the  first  vein 
of  coal,  we  came  upon  a  hard  black  stone,  and  finding  the  operation  of 
boring  through  it  so  very  tedious,  I  took  npon  myself  to  select  a  spot 
for  a  shaft,  and  procured  well -diggers,  and  stone-cutters,  who  have  been 
for  the  last  two  months  at  work,  at  present  to  all  appearance  with  satis- 
factory prospects,  as  one  of  the  stone-cutters  who  opened  a  shaft  at 
Burdwan  says  this  mine  bears  some  resemblance  to  it.  I  am  induced 
to  persevere  a  few  feet  more,  in  hopes  of  coming  to  a  useful  vein.  The 
first  twenty-three  feet  of  soil  is  red  and  black  earth  mixed  with  kunkur, 
and  under  that,  to  a  depth  of  forty  feet,  are  thirteen  different  Hrata,  three 
of  coal,  and  the  rest  various  kinds  of  stone/'  Mr.  Pontet  transmitted 
to  the  Committee  specimens  of  all  the  different  beds  passed  through^ 
which  are  remarkably  characteristic  of  the  true  coal  measures ;  and  of 
eleven  different  beds  passed  through  in  the  last  seventeen  feet  of  the 
excavation,  three  were  coal  of  good  quality,  but  too  thin  for  working, 
and  in  the  shale  we  observed  excellent  specimens  of  Fertabrea  IndicOf 
one  of  the  few  abundant  fossils  of  the  Burdwan  beds  that  happens  to 
have  received  a  name. 

The  excavation  was  formed  on  the  N.  W.  side  of  the  Bramenee  nulla  \ 
but  Mr.  Pontet  states  that  he  traced  the  coal  a  mile  S.  W.  of  the  Bra* 
menee  river,  from  which  he  concludes  that  the  Burdwan  and  Rajmahal 
beds  are  connected 

Soan  River, 

In  a  letter  from  Mr.  Ravenshaw,  Officiating  Commissioner  of  Patna, 
to  the  Government  of  Bengal,  dated  6th  January  last,  that  gentleman 
states  that  a  Cazee  bad  found  a  bed  of  coal  at  a  place  called  Chupree, 
four  miles  from  the  Soan,  near  its  junction  with  the  Eoila,  and  estima- 
ted the  expense  of  delivering  coal  from  this  bed  to  Dinapore  to  be  five 
and  a  half  annas  per  maund.  On  this  information  300  rupees  were  ad- 
ranced  to  the  Cazee  to  enable  him  to  commence  operations;  but  after 
extracting  lOO  maunds,  precisely  similar  to  Palamow  coal,  the  bed  as- 
sumed a  slaty  character,  and  the  Cazee  abandoned  his  operations.  If 
the  Cazee' s  statement  regarding  the  existence  of  coal  so  near  the  Soan 
be  correct,  the  circumstances  under  which  it  occurs  ought  to  be  fulljr 
investigated. 
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Palamow, 

Mr.  Tytler,  an  engineer  employed  under  the  Controller  of  Steamers, 
having  been  deputed,  under  the  authority  of  the  Marine  Board,  to 
Palamow,  describes  a  bed  of  coal  six  feet  thick,  exposed  to  a  great 
extent  on  the  banks  of  tlie  Amanath  river,  where  Mr.  Homfray  a  short 
time  before  could  only  find  a  3}  feet  bed,  so  interrupted  by  ravines  as 
to  render  the  field  very  limited.  There  is  however  evidence  enough  in 
the  reports  of  Major  Sage,  and  Mr.  Tytler,  as  well  as  in  the  information 
furnished  to  Mr.  Ravenshaw,  the  Commissioner  of  Patna,  to  show  that 
coal  is  here  abundant  enough,  the  only  doubt  is  as  to  its  quality.  The 
samples  of  Palamow  coal  that  we  have  seen  have  been  vitiated  by  the 
inexperience  of  the  miners  with  an  intermixture  of  shale,  so  as  to  ren- 
der them  unfit  for  trial.  Major  Sage,  Executive  Engineer,  Dinapore, 
states  that  he  had  formerly  been  in  the  habit  of  receiving  supplies  of 
coal  from  Palamow,  which  he  considered  a  good  and  useful  fuel.  We 
have  no  doubt  that  a  good  coal  may  be  procurable  in  Palamow,  but 
such  samples  as  have  been  hitherto  sent  to  Calcutta  for  trial  have  been 
inferior,  partly  no  doubt  from  their  having  been  ill  chosen  from  the 
numerous  beds  that  seem  to  occur  in  that  district.  Major  Sage  found 
the  following  re<'ults  from  comparative  experiments  instituted  between 
Palamow  and  Burdwan  coal,  from  which  it  would  appear  that  the 
former  has  the  advantage  in  point  of  quality. 
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In  experiments  of  this  kind  on  a  small  scale,  every  thing  depends  on 
the  specimens  selected  for  comparison.  The  Burdwan  coal  varies  in 
quality  in  different  mines,  just  as  Palamow  coal  would  vary  if  mines 
were  once  fairly  established  in  that  district. 

The  best  Burdwan  coal  we  can  induce  the  contractor  who  supplies 
the  laboratory  of  the  Honorable  Company's  Dispensary  to  furnish, 
affords  25  per  cent,  of  ashes,  but  the  kind  used  on  board  steamers  is 
said  to  be  very  superior  to  this,  and  the  Ranygunge  variety  with  which 
other  coals  are  compared,  is  the  best  in  Burdwan.  Much  judgment  is 
therefore  necessary  in  selecting  samples  for  trial  from  new  coal  districts, 
when  the  object  is  to  compare  them  with  Burdwan  coal.    Whatever 
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coal  it  has  been  customary  to  use  will  always  have  the  advantage  of  a 
new  coal  in  such  trials,  in  as  much  as  the  form  of  the  furnace,  and  the 
manner  of  Keeping  up  the  supply  will  be  such  as  are  suited  to  the  old 
coal,  vhile  the  nect»ssary  experience  is  wanting  with  regard  to  the  most 
favourable  circumstances  fur  burning  the  new. 

If  the  draught  of  the  furnace  be  too  great  for  the  coal,  the  fire  will 
burn  down  too  rapidly,  and  the  coal  will  be  wasted  in  an  unnecessary 
quantity;  and  if  not  suffi.ient,  the  fire  will  buru  too  slowly,  and  the 
stoaker  perhaps  accustomed  to  throw  in  fresh  fuel  at  certain  intervals 
will  keep  the  fire  choked,  so  as  to  require  more  frequent  stoaking  than 
necessary,  and  (as  Colonel  Presgrave  remarked  on  the  late  trial  of  Pala- 
mow  coal)  every  time  the  door  is  opened  for  this  purpose,  a  volume  of 
cold  air  enters,  the  effect  of  which  is  to  lower  the  steam. 

On  board  the  Jumna  steamer,  I3ih  March  last,  three  samples  of  Pa- 
lamow  coal  were  tried,  one  furnished  to  Mr.  Ravenshaw  by  Cazee  Mo- 
humdec,  mixed  however  with  Chupree  coal,  and  the  other  two  from  Mr« 
Tytler;  the  first  seemed  to  answer  best,  though  evidently  raised  with- 
out judgment,  and  mixed  with  shale.  The  faults  of  this  compared  with 
the  best  Burdwan  coal  were,  that  it  required  a  much  larger  quantity  to 
keep  up  steam,  and  that  it  ran  into  slags  or  clinkers,  which  choked  the 
bars  of  the  furnace.  This  last  effect  may  have  been  owing  to  the 
coal  being  mixe  !,*  and  perhaps  would  not  have  taken  place  had  the 
bars  of  the  furnace  been  wider  apart.  Mr.  Tytler's  sample  from  Lower 
Miral  appeared  to  burn  very  freely,  but  compared  with  the  best  Burd* 
wan  coal,  twice  the  quantity  was  required  to  keep  up  steam*  On  a 
third  sample  from  Upper  Miral  being  tried,  it  was  found  that  even  with 
an  excessive  consumption  of  the  fuel,  it  could  not  keep  the  engine  at 
full  work.  The  value  of  these  experiments  will  however  depend  on 
two  circumstances,  namely,  whether  the  samples  tried  were  the  best 
that  could  be  chosen,  and  whether  the  furnaces  of  the  Jumna  are  as  well 
suited  to  the  nature  of  the  coal  as  any  that  could  be  constructed. 

Mr,  Ravenshaw  thinks  he  can  procure  a  contract  for  the  supply  of 
Palamow  coal  at  Dinapore  for  six  annas  per  maund,  it  would  therefore 
b^  of  some  importance  to  have  the  question  of  ita  quality  fairly  set  at 
rest. 


•  A  small  quantity  of  carbonate  of  lime  or  soda  would  hare  the  effect  of  rendering  the 
earthy  parts  of  coal  fusible.    We  think  in  another  trial  of  Mr.  Ravenshaw's  mixed  coal 
we  could  eaaily  select  the  pieces  which  formed  slags  from  the  general  mass,  as  they  an 
covered  on  the  surface  with  an  efflorescence  of  soda.    We  think  they  belong  to  Singrou 
one  of  the  Falamow  beds,  and  the  peculiarity  is  probably  very  locaL 
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Assam, 

A  report  haTing  been  lurDisbed  on  the  subject  of  the  Assam  coal 
beds  since  the  last  general  reports  of  the  Committee  were  written,* 
there  is  little  to  say  on  tbe  subject.  Lieut  Brodie,  principal  assistant 
to  the  Commissioner,  found  coal  of  good  quality  about  a  year  ago  in  a 
very  favourable  position  on  tbe  Disung  river,  a  specimen  of  which  was 
Ibrwarded  to  the  Committee  in  July  last,  and  found  to  afford — 
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We  believe  the  Assam  Tea  Company  are  already  about  to  open  a 
colliery  in  this  situation,  with  the  intention  of  keeping  a  dep6t  supplied 
from  it  at  Dikoo  Mookh,  on  the  main  river^ 

Mr.  Brodie  had  before  found  two  and  a  half  feet  bed  of  coal  about 
three  and  a  quarter  of  a  mile  above  the  falls  of  the  Jumna.  A  boat  on 
average  would  reach  the  falls  from  Gowahattee  in  twenty  days,  and  return 
in  ten.  Some  years  ago  coal  was  raised  by  Mr.  Bruce,  under  orders  of 
the  late  Mr.  Scott,  from  beds  near  the  banks  of  the  Suffry^  a  tributary  of 
the  Disung;  on  trial  thU  proved  to  be  the  best  coal  ever  found  in  IndiOf 
but  the  situation  was  inconvenient,  the  Suffry  being  unnavigable  at  all 
seasons,  and  a  small  ridge  of  hills  would  render  the  formation  of  a 
hackery  road  difficult.  In  February  1838,  Captain  Jenkins  found  two 
beds  of  coal,  one  of  them  100  yards  in  length,  and  eight  feet  io  thick- 
ness,  projecting  from  the  banks  of  the  Disung  river  about  a  mile  above 
the  village  of  Boorhath ;  the  other  situated  in  rising  ground,  about  a 
quarter  of  a  mile  from  the  first,  was  exposed  for  200  yards  in  length, 
and  numerous  small  springs  of  petroleum  emerged  from  beneath  it 
From  these  Captain  Jenkins'  servants  collected  about  five  seers  of 
petroleum  in  a  few  minutes.  The  Disung  is  navigable  for  six  months 
of  tbe  year. 

Beds  of  coal  were  also  observed  by  Captain  Jenkins  at  Jeypoor,  about 
ten  miles  east  of  Boorhath,  on  the  Bora  Dihing  river,  a  quantity  of 
which  was  raised  by  Captain  Hannay  and  sent  to  Calcutta,  but  not  ap- 
proved of.  Like  all  similar  experiments  on  tbe  quality  of  coal  the  re* 
suits  proved  little,  especially  as  we  now  understand  the  Assam  Tea 

*  Published  in  Journal  As.  Soc.  183S,  pp.  9i8,  9i$9. 
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Company  have  established  a  colliery  in  this  situation,*  in  addiliun  to 
the  one  already  alluded  to  on  the  Disung;  thus  two  principal  depdts 
will  be  supplied  on  the  main  river  at  Debru  and  Dikoo,  from  distinct 
coal  districts  capable,  if  necessary,  of  supplying  other  depdts  along  the 
whole  line  of  the  Bramaputra. 

An  excellent  coal  was  found  by  Lieut.  Bigg  and  Mr.  Griffith  on  the 
Numroop  river,  in  Upper  Assam,  and  Mr.  Bigg  states  that  immediately 
opposite  the  village  on  the  west  of  the  river  is  another  range  of  hills 
similar  to  those  in  which  the  coal  is  found;  in  these  they  found  eight 
or  ten  springs  of  petroleum. 

Nerbudcta. 

With  regard  to  the  Nerbudda  coal,  the  Committee  have  received  no 
communications  since  their  last  reports  were  laid  before  Governmenti 
but  it  appears  to  have  been  since  tried  at  Bombay,  and  found  to  be  of 
very  excellent  quality. 

Specimens  of  coal  were  found  by  Captain  Burnes  during  his  mission 
to  Cabul  in  1838,  in  the  following  districts,  viz.,  1.  Shukurdura,  near 
Kala  Bagh,  where  it  occurs  in  a  hill  two  miles  south  of  the  village,  and 
other  situations  in  the  neighbourhood ;  distance  from  the  Indus  about 
15  miles.  2,  near  Muckud,  locality  doubtful.  3,  fifteen  miles  SSE.  of 
Cabul  near  Moozye,  in  the  vicinity  of  copper  mines.  4,  Jamoo,  in  the 
Punjab,  near  the  Cbenab,  where  it  would  be  as  valuable  as  if  found  on 
the  Indus.  5,  between  Tak  on  Kaneegoorum,  N W.  of  Dera  Imael  Khan, 
1^  coss  East  of  the  small  village  of  Sungarkhyle,  in  the  neighbourhood 
of  the  Indus,  where  the  country  is  said  to  be  poor,  and  labour  cheap. 
Captain  Wade,  Political  Agent  at  Lodiana,  also  found  specimens  of  coal 
in  the  Maundi  Hills  north  of  the  Sutlej  :  more  recently  we  believe  Mr. 
W.  Jameson,  whose  observations  will  be  of  peculiar  value  in  every 
point  of  view,  has  found  extensive  tracts  belonging  to  the  coal  forma* 
tion,  approaching  as  near  to  the  Indus  as  he  had  been  able  at  the  time 
he  wrote  to  carry  his  inquiries. — Journal  of  the  Asiatic  Society  <^ 
Bengal,  No.  xcvui— 1840.— pp.  198—214. 

(Signed)        J.  MCCLELLAND, 
4/A  JprHf  1840.  Auietant  Surgeon^ 

Secretary  Coal  Committee. 

•  As  well  another  at  the  place. 


372  Notices  of  Books :  [April 

XIV. — Notices  of  Books 

1. — Illustrations  of  Indian  Botany ;  or,  figures  iUustraiipe  of  each  of  the 
Natural  Orders  of  Indian  Plants,  described  in  the  Authors  Frodromui 
Florce  Peninsula  India  Orientalis, — By  Robert  Wight,  m.  d.,p.  l.s., 
j*c.  Surgeon  on  the  Madras  EstahUshment. — Madras,  Published  hy  J. 
B.  Pharoau,  for  the  ilti/Aor;— Quarto  pp  218.  vol.  1st. 

2. — Icones  Plantarum  India  Orientalis,  or  Figures  of  Indian  Plants, — 
By  Robert  Wight,  m.  d.,  f.  l.  s.,  &c.  Surgeon  on  the  Madras  Esta- 
blishment. — Madras^  Published  by  J.  B.  Puaboah,  for  the  Author : — 
Nos.  1  to  IG,  vol.  1st. 

The  first  volume  of  that  excellent  and  highly  useful  work,  the  Illus' 
irations  of  Indian  Botany,  is  completed  with  the  13th  number.  In  the 
prosecution  of  his  plan  the  indefatigable  and  talented  author  has  illus- 
trated sixty-two  of  the  Natural  Orders.  The  descriptive  accounts  of 
the  botanical  relations,  economical  uses  and  medicinal  properties  of 
the  plants,  with  descriptions  of  recently  discovered  and  imperfectly 
known  species,  are  ample,  and  arc  of  the  highest  practical  value  and 
importance,  to  the  physician,  to  the  agriculturist,  and  to  commercial  men, 
Bs  well  as  affording,  aided  by  the  Icones,  to  the  Systematic  Botanist  all 
that  he  desires  in  illustration  of  the  Flora  of  the  extensive  and  interest- 
ing region  of  Peninsular  India. 

The  pictorial  illustrations  of  the  1st  volume  amount  to  100  in  num- 
ber; they  are  lithographs,  executed  at  Madras,  in  a  style  highly  cre- 
ditable to  the  state  of  the  arts  in  India;  and  coloured,  under  the 
author's  eye,  by  native  artists. 

The  Icones  may  be  considered,  in  the  author's  language,  a  pictorial 
index  to  the  Prodromus  Florcs  Peninsulm  Indies  Orientalis,  They  are 
imcoloured  outlines  of  all  the  species  which  Dr.  Wight's  own  collec- 
tion enables  him  to  give  drawings  of,  or  copies  from  Roxburgh's  and 
other  expensive  and  little  known  works. 

These  two  works,  then,  it  will  be  seen,  are  unparalleled  in  the  his- 
tory of  scientiBc  publication  for  comprehensiveness  and  utility. 

With  the  13th  number  of  the  Illustrations  are  published  a  Dediea* 
tion  to  the  Right  Honorable  John  Lord  Elphinstonb,  Governor  of 
Madras ;  a  Preface  and  Introduction ;  with  an  Indent  &c.  to  complete 
the  volume.  From  the  Preface  and  Introduction  we  shall  borrow 
largely,  as  they  tend  to  exemplify  the  scope  and  objects  of  the  author's 
works  now  under  review,  as  well  as  to  develope  the  progress  and  pre* 
sent  state  of  botanical  science.    From  the  body  of  the  work  it  is  of 
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little  use  to  commence  extraction,  for  we  should  be  tempted  to  goon 
nntil  we  had  transferred  the  whole  to  our  pages.  The  object  of  this 
notice  is  to  do  all  in  our  power  for  the  extension  of  the  study  of  Botany 
through  the  assistance  of  Dr.  Wight's  admirable  publications,  of  which 
we  confidently  anticipate  an  extended  circulation;  for  we  are  grieved 
and  astonished  to  fiud  from  the  author's  preface  that  it  needs  a  "  conti* 
nuation  of  support  from  the  public,  without  which  it  is  impossible  his 
contracted  means  can  bring  it  to  a  close,  as  it  has  already  involved  an 
outlay  so  much  beyond  its  returns,  that,  but  for  the  liberal  aid  of 
Government,  in  patronizing  it  and  its  fellow,  the  Icones,  to  the  extent 
of  fifty  copies  each,  both  must  long  ago  have  censed  to  exist." 

"  In  the  Prefiice'to  the  Prodromus  Florae  Peninsulae  Indice  Orientalis, 
will  be  found  a  brief  historical  sketch  of  the  rise,  progress  and  present 
state  of  Indian  Botany.  From  that  sketch  it  will  be  perceived  that, 
nntil  the  publication  of  that  volume,  every  work  since  the  time  of  Lin- 
naeus, with  the  excepton  of  DeCandoUe's  Syitema  Vvgetabilium  and 
Prodromus  Sysfematiff  treating  of  Indian  plants,  was  arranged  accord* 
Jng  to  the  Linneean  sexual  or  artificial  system.  It  has  naturally  fol- 
lowed that  nearly  all  those  who  had  devoted  their  leisure  to  the  inves- 
tigation of  Indian  plants  have  adopted  that  system,  and  find  the  study 
of  them  according  to  their  natural  affinities  often  exceedingly  difficult, 
if  not  actually  irksome,  even  though  the  advantages  of  the  latter  over 
the  former  method  so  greatly  preponderate  as  scarcely  to  admit  of  any 
comparison  being  instituted  between  the  two.  Instigated,  therefore, 
partly  by  a  long  cherished  wish  to  promote  the  extension  of  Botanical 
pursuits  by  difiusing  a  knowledge  of  species,  partly  by  the  desire  of 
lessening  to  others  the  difficulties  which  beset  my  own  path  when  pass- 
ing from  the  one  method  of  study  to  the  other;  but  principally  in  the 
hope  of  being  able  to  show  that,  for  the  attainment  of  a  correct  and 
comprehensive  knowledge  of  the  properties  and  uses  of  plants,  whether 
as  food,  medicine,  or  in  the  arts,  a  much  more  direct  and  certain  method 
is,  through  an  enlarged  and  philosopical  acquaintance  with  their  natural 
affinities,  than  by  the  most  laborious,  but  empirical  search  for  individual 
properties,  when  entered  upon  without  any  such  guide  as  the  knowledge 
of  affinities  supplies  to  our  researches.  To  elucidate  these  affinities,  and 
at  the  same  time  to  furnish  the  Indian  Botanist  with  the  means  of  iden- 
tifying species,  this  work  and  its  companion,  the  "  Figures  of  Indian 
Plants,"  were  undertaken,  and,  even  at  their  present  early  stage,  the 
author  has  reason  to  believe  with  much  advantage  towards  the  accom- 
plishment of  this  design. 
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**  Aceording  to  the  natural  arrangement,  all  plants,  whether  of  a  pro- 
vince, a  kingdom,  or  of  the  whole  world,  agreeing  in  certain  ascertaio- 
ed  peculiar! tiea  of  structure,  taken  not  from  one  set  of  organs  onlyi  bat 
from  every  part  of  the  plant,  commencing  with  the  root  and  ascending 
to  the  perfect  seed,  are  grouped  together  as  one  order  or  family,  under  a 
name  derived  either  from  a  prominent  genus  of  the  group  or  from  some 
striking  peculiarity  of  the  order  (^RoHunculaeeae  firom  Banancaloi: 
Cruciferae  from  their  cruciate  flowers :  Leguminosae  from  the  leguminous 
fruit,  Sec),  Such  groups,  if  correctly  associated  according  to  their  affi- 
nities, that  is  organic  structure  and  physiological  peculiarities,  wonldy 
it  was  presumed,  be  found  to  participate  in  the  kind  and  qualities  of 
secreted  products  which  result  from  the  operations  of  organic  life. 

"  In  this  anticipation  the  philosophical  investigator  of  nature  has  not 
been  disappointed ;  for,  so  constantly  does  the  fact  agree  with  the  theory^ 
it  is  DOW  known,  except  in  rare  instances,  plants  referable  to  dif* 
ferent  families  will  not  graft  on  each  other,  apparently  because  th« 
juices  elaborated  in  different  families  of  plants,  though  growing  side  bf 
side,  in  the  same  soil,  are  so  different  in  their  qualities,  that  those  of  the 
one  are  unfit  to  nourish  a  branch  taken  from  the  other  :  while,  on  the 
other  hand,  two  plants  of  the  same  natural  family,  however  much  the 
soils  in  which  they  respectively  grow  may  differ,  can  generally  bt 
readily  grafted  on  each  other.    From  the  same  cause,  the  action,  name* 
ly,  of  organization  on  secretion,  we  fiud,  in  a  great  many  instances,  iden^ 
tical  properties  common  to  whole  families  of  plants.     Acrimony  pre* 
dominates  throughout  the  Ranunculacsae  and  Cruciferae :  narcotism  la 
the  characteristic  of  Papaveraeeae  and  Solanaceae :   Apocyneae  are  ge* 
nerally  poisonous,  and  some  of  the  species  most  virulently  so :  astrin- 
gency  is  common  to  nearly  all  the  arboreous  Mimoseae  as  well  as  to 
many  of  the  Caeealpineae^  it  equally  predominates  in  Terminaliae,  and 
the  whole  of  the  genus  Quercuf  is  pre<eminently  marked  by  that  pro* 
perty.    The   Cucurhitaceae,    Convolvulaceae   and    Euphorbiaceae   are 
equally  distinguished  by  properties  the  very  reverse,  the  action  of  many 
species  of  each  of  these  orders  being  violently  drastic.    The  fruit  of 
Rosaceae  and  seed  of  Leguminosaei  on  the  contrary,  are  so  universally 
wholesome,  that  it  may  be  laid  down  as  a  general   rule,  almost  without 
exception,    that  they  may  be  safely  partaken  of  whenever  they  are 
met  with. 

'*  These  few  examples  will  suiEce  to  show  how  vastly  the  study  of  pro* 
perties  is  facilitated  by  an  acquaintance  with  natural  affinities,  and  will 
I  trust,  at  the  same  time  serve  to  remove  an  objection  which  I  hava 
more  than  once  heard  urged  against  this  work,  that  it  did  not  sufficiently, 
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treat  of  Medical  Botany.  This  objection  could  only  be  raised  by 
those  who  did  not  sufficiently  consider  that  its  object  was  to  establish 
principles  on  a  scientific  basis,  as  being  the  true  .way  to  attain  the  ob- 
ject sought  for.  There  is  no  royal  road  to  science,  and  until  the  roedi« 
cal  man  studies  the  principles  of  Botany  as  a  (tciencet  he  need  never  ex- 
pect, through  an  in«<pection  of  plates  or  specimens  of  medical  plants,  to 
become  a  medical  Botanist.  But  with  only  an  elementary  knowledge 
of  Botany,  such,  for  example,  as  a  perfect  knowledge  of  the  structure  of 
the  flower  and  fruit,  an  acquisition  not  generally  of  very  difficult  at- 
tainment, the  case  is  widely  altered;  since  any  one  who  had  advanced 
so  far  in  the  knoa^ledge  of  the  elements  of  the  science  may  easily  make 
himself  master  of  the  characters  of  a  few  species  of  an  order,  and  then 
he  can  generally  trace  its  relations  with  nearly  allied  orders,  or  even 
recognise  some  of  them  from  family  likeness  alone.  Having  ascertain- 
ed the  order  of  the  plant  under  examination,  the  subsequent  steps  lead- 
ing to  the  attainment  of  a  comprehensive  knowledge  of  its  name,  history 
and  properties,  are  comparatively  easy;  and  not  of  it  only,  but  of  the 
whole  order.  It  is  true,  that  to  acquire  a  thorough  acquaintance  with 
an  order,  frequently  requires  the  student  to  examine  and  carefully  com- 
pare several,  but  every  plant  so  examined  &cilitates  subsequent  research* 
«8,  and  lessens  the  difUculty  of  the  next  step,  that,  namely,  of  making 
out  the  genus.  But  even  without  going  so  far,  having  once  determined 
the  order  of  a  plant,  we  are  in  possession  of  a  fund  of  information ;  since 
hut  little  further  trouble  is  required  to  make  ourselves  acquainted  with 
all  that  is  yet  recorded  respecting  that  order,  and  to  ascertain  whether 
any  applications  we  have  learned  are  still  unknown  to  science.  The 
natural  method,  in  short,  gives  both  precision  and  extension  to  any  en- 
quiries we  may  undertake  respecting  plants,  whether  considered  with 
reference  to  organic  structure  and  its  modifications,  the  products  of 
organic  life  in  connection  with  structure,  or  the  applications  of  these 
products  to  the  comforts  and  conveniences  of  life;  and  thereby  to  the 
advancement  of  civilization  among  men  The  difficulties  to  be  sur- 
mounted at  the  outset  of  the  study  are  no  doubt  often  great ;  those,  namely, 
of  determining  the  order  of  a  plant  when  it  departs  from  the  normal 
structure  of  the  order  to  which  it  belongs:  but  even  then,  a  futile 
eearch  is  not  unattended  with  advantage,  as  the  examination  puts  us  in 
possession  of  much  useful  information,  which  will  materially  assist  oar 
luture  research,  should  we  be  necessitated  to  turn  to  the  artificial  system 
to  find  its  name. 

<*  Should  we,  on  the  contrary,  commence  our  examination  with  the  arti- 
ficial sexual  system,  the  first  step,  that  of  determiniDg  the  class  and 
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order  of  a  plant,  is  the  easiest ;  but,  that  done,  it  often  happens  that 
nothing  is  learned :  for,  should  the  specimen  under  examination  have  a 
stameu  or  style  more  or  lehS  than  the  regular  number,  and  nothing  is 
more  common  among  tropical  plants,  we  Took  in  vain  in  the  class  or 
order,  where,  according  to  our  specimen,  it  should  be  found  ;  and,  when 
found,  still  that  system  conveys  no  collateral  information  regarding  the 
relations  of  the  plant,  or  of  the  nature  of  the  properties  with  which  it 
may  be  endowed. 

"  In  drawing  these  comparisons,  it  is  not  my  wish  unduly  to  exalt  the 
one  at  the  expenue  of  the  other,  for  in  truth  they  are  so  very  different 
that  it  is  impubsible  to  compare  them  ;  they  both  have  their  advantages 
and  diaadvantages,  and,  in  the  ])resent  state  of  the  science,  are  both 
necessary  :  1  certainly  think,  however,  the  preponderance  of  good  is 
greatly  in  favour  of  the  natural  method.  In  thus  giving  the  preference 
to  that  system  which  enables  the  student,  who  has  made  considerable 
progress  in  its  study,  to  look  over  a  large  collection  of  plants,  not  one 
of  which  he  had  ever  seen  before,  and  readily  refer  probably  as  many  as 
19  out  of  every  20  to  its  proper  natural  order,  from  family  likeness 
alone,  lam  far  from  as  yet  wishing  to  see  the  other  altogether  exploded, 
since  by  it  we  are  often  enabled  quickly  to  determine  abnormal  plants 
that  we  could  not  so  easily  have  done  by  the  other ;  and,  in  such  cases, 
I  still  occasionally  find  the  advantage  of  having  formerly  become  fami* 
liar  with  the  Linneean  system.  Though  to  this  extent  I  approve  of  it, 
I  could  not  recommend  it  for  general  use,  as  its  natural  tendency  is  to 
contract  our  ideas,  by  concentrating  our  attention  too  exclusively  on  one 
set  of  organs,  and  confining  our  enquiries  to  the  investigation  of  the 
names  of  species  only,  in  place  of,  as  is  the  case  with  the  other,  ex* 
panding  them  with  the  growth  of  our  knowledge,  by  extending  our 
researches,  from  the  examination  of  species,  to  the  investigation  of 
masses  in  all  their  bearings. 

*'  While  for  these  cogent  reasons,  we  are,  in  the  present  advanced  state 
of  the  science,  gradually  permitting  that  once  celebrated  system  to  drop 
into  oblivion,  we  must  not  forget  how  much  Botany  is  indebted  to  it 
for  its  present  advancement.  The  extent  of  these  obligations  can  only 
be  justly  appreci.tted  by  comparing  the  botanical  works  of  its  great 
author  with  those  of  his  immediate  predecessors,  not  one  of  the  plants 
described  by  whom  can  now  be  made  out  from  their  descriptions,  unaid« 
ed  by  some  collateral  circumstance,  or  by  plates,  and  too  often,  even 
with  these  aids,  they  are  still  unknown.  Immediately  on  its  introdoc- 
lion  into  practice,  order  supplanted  disorder,  arrangement  and  method 
succeeded  and  dispersed  the  previous  coufu'jion  and  perplexity,  as  light 


1840.]  Wighis  lUustratiotu  of  Indian  Botany.  377 

disperses  the  darkness.  From  this  hour  materials  accumulated  with 
unprecedented  rapidity,  and  have  continued  to  do  j»o  to  such  an  exi**nt, 
that  the  catalogue  of  known  plants  wliit'b,  on  the  most  liberal  computa- 
tion, did  not,  at  Linnaeus'  death,  exceed  12,000,  is  now  but  little  if  at  all 
short  of  100,000  species.  To  this  increase  the  natural  method  owes 
much  of  its  present  admirable  precision,  as,  without  such  a  mass  of 
materials,  innumerable  breaks  in  the  chain  of  affinities  must  still  have 
existed,  marring  both  its  beauty  and  usefulness.  We  may  thence  I 
think  fairly  conclude^  that  the  sexual  system  of  Botany,  however  de- 
fective in  scientific  precision  and  comprehensiveness  of  design,  was  yet 
of  incalculable  benefit  to  the  science;  the  impulse  which  its  beauty  and 
simplicity  communicated,  calling  thousands  of  enthusiastic  votaries 
into  the  field,  by  whose  joint  labours  was  collected  the  vast  mass  of 
valuable  materials  of  which  the  more  philosophical  natural  method 
was  constructed  :  leaving  altogether  out  of  consideration,  the  justly  ad- 
mired nomenclature  and  precision  of  language  appropriated  to  the  des- 
cription of  plants  introduced  by  its  author — the  universally  acknow« 
ledi^ed  father  of  modern  Botany — Linnaeus. 

<^  Having  I  trust  satisfactorily  shown  that  the  essential  difference  be- 
tween the  two  systems  lies  in  the  tendency  of  the  one  to  contract  our 
ideas,  by  attaching  an  undue  value  to  the  knowledge  of  species,  while 
that  of  the  other  is  to  elevate  and  expand  the  mind  by  imparting  a 
knowledge  of  and  leading  to  the  contemplation  of  masses,  I  believe  I 
have  said  all  that  can  be  required  in  support  of  my  preference  of  the 
natural  system,  and  of  the  propriety  of  my  first  determination  to  publish 
a  flora  of  this  portion  of  India  arranged  according  to  that  method.  The 
same  reasoning  equally  establishes  the  propriety  of  my  entering  on  the 
present  work,  explanatory  of  the  principles  of  that  system,  and  showing 
its  application  to  the  grouping  in  masses  of  the  knowledge  which  has 
for  ages  been  accumulating  as  detached  observations  ;  but  which,  until 
thus  concentrated,  was  of  difUcult  access,  and, when  obtained,  only  appli- 
cable to  the  species  to  which  it  originally  appertained,  in  plaee  of,  as 
now,  by  affording  so  many  points  of  comparison,  or  known  quantities, 
enabling  us  to  deduce  useful  applications  of  hitherto  unknown  plants, 
simply  on  the  ground  of  their  structural  relationship  or  affinity  in  the 
system  of  nature  to  others,  the  qualities  of  which  are  well  known. 

'*  That  many  anomalies,  nay  positive  contradictions,  occur  in  our  present 
groups,  is  undeniable ;  but  it  is  equally  certain  that'many  of  these  are 
disappearing  under  the  more  rigid  scrutiny  of  structural   peculiarities, 
which  have  often  shown,  that  the  most  striking  departures   from  the 
general  rule,  were  uttributable,  not  to  imperfections  of  the  rule  itself. 


STB  Notice  of  Books :  [Afbu 

bot  to  erroneous  associations  of  plants,  either  only  remotely  or  not  at 
all  allied,  in  the  same  groups. 

^  The  objects  of  this  work  may  now  be  briefly  summed  up :  they  are, 
first,  to  eicplain  the  principles  of  grouping  plants  according  to  their  na« 
tnral  affinities,  and  illustrating  these  by  figures  of  species  appertaining 
to  each  group :  and,  secondly,  to  show,  by  adducing  a  variety  of  exam* 
pies  of  the  fact,  that,  in  a  great  majority  of  instances,  aimilarity  of 
atructure,  or  botanical  relationship,  is  accompanied  with  similarity 
of  properties  ;  and,  lastly,  to  prove  that  these  premises  load  to  the  infer- 
ence,  that,  having  ascertained  by  careful  examination  and  comparison 
its  nearest  botanical  relatives,  the  properties  of  which  are  known, 
we  are  often  enabled  to  infer  the  properties  of  an  imperfectly  known 
plant.  In  addition  to  these  more  immediate  objects,  1  have  endeavour^ 
ed  to  render  it  a  supplement  to  our  Prodromus,  by  a  running  com* 
mentary  on  that  work,  and  by  the  description  of  such  new  species 
as  have  come  into  my  possession  since  its  publication.  To  ren- 
der the  information  thus  embodied  in  these  pages  as  easily  accesaible 
as  possible,  I  have  added  a  very  copious  index,  including  every  name 
and  noting  every  page  where  it  occurs.  By  this  means  any  one  is 
enabled,  with  little  trouble,  to  trace  a  ikmily  through  all  the  relations, 
whether  botanical,  economical  or  medical,  in  which  it  occurs  in  theta 
pages.'' 

ItUroduciton. — <*  It  is  laid  down  as  an  axiom  by  some  eminent  modem 
Botanists,  *  that  nature  only  creates  species,  and  knows  nothing  of  a 
natural  system  of  Botany.'  This,  it  is  added,  is  entirely  a  human  contri- 
vance, founded  on  a  consideration  of  the  resemblanees  existing  between 
the  parts,  properties  and  qualities  of  plants,  according  to  which  their 
affinities  are  determined,  and  species,  having  the  greatest  degree  of 
relationship  in  all  these  particulars,  are  placed  next  each  other,  in  such  % 
way,  that  the  qualities  or  intimate  structure  of  an  imperfectly  knowa 
plant,  may  be  inferred  from  a  careful  consideration  of  the  known  quail* 
ties  and  structure  of  those  nearest  to  which  its  botanical  characten 
would  place  it,  in  a  system  constructed  on  these  principles.  'Whether or 
not  this  theory  be  just,  I  will  not  stop  to  enquire,  for,  so  long  as  the  ob- 
ject is  obtained,  I  feel  quite  satisfied  that  the  method  by  which  we  at- 
tain it,  whether  a  mere  human  contrivance  or  the  work  of  nature  herself. 
Is  so  infinitely  superior  in  its  fitness  for  the  supply  of  human  wants,  and 
for  furnishing  matter  for  philosophical  enquiry,  to  all  the  artificial  ones 
that  have  gone  before,  that  there  can  be  no  hesitation  as  to  the  propri* 
ety  of  its  instant  adoption,  whatever  may  be  the  difficulties  to  bo,  in  the 
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first  instance,  surmounted  in  acquiring  a  knowledge  of  its  principles. 
These,  in  the  present  instance,  are  not  by  any  means  so  great  as  tliey  have 
been  represented ;  for,  as  Jussieu  well  observes,  whatever  trouble  is  ex- 
perienced in  remembering  or  applying  the  characters  of  natural  orders, 
is  more  than  compensated  by  the  facility  of  determining  genera,  the 
characters  of  which  are  simple  in  proportion  as  those  of  orders  are  diffi- 
cult. The  reverse  takes  place  in  arbitrary  arrangements,  where  the 
distinction  of  classes  and  sections  are  simple  and  easy  to  remember, 
while  those  of  the  genera  are  in  proportion  numerous  and  complicated. 
On  this  question,  therefore,  as  there  can  scarcely  be  two  opinions,  it  now 
only  remains  fur  me  very  briefly  to  explain  the  principles  of  the  ar- 
rangement or  distribution  of  the  orders,  adopted  both  in  this  work  and 
in  our  Prodromus. 

"  The  arrangement  followed  is  very  nearly  that  of  Jussieu,  as  modified 
by  DeCandoUe,  and  adopted  in  his  Systemaand  Prodromus.    According 
to  this  system,  all  plants  are  first  distributed  under  two  principal  classes, 
Cellular  and  Vascular,  the  former  comprehending  all  the  plants  desti- 
tute  of  spiral  vessels  and  of  Cotyledons — Cellularcs;  the  latter,  in- 
eluding  all  the  flowering  plants   which  are  furnished  with  both  these 
organs — Yasculares.    The  vascular  plants,  of  which  only  we  have  as 
yet  treated,  are  again  divided  into  two  classes — Dicotyledons  or  Exo- 
genous plants,  and  Monocotyledons  or  Endogenous  plants.    To  the 
former,  all  trees  and  shrubs  which  increase  in  thickness  from  the  centre 
towards  the  circumference  by  a  succession  of  concentric  layers  of  wood, 
belong,  as  well  as  nearly  all  those  herbaceous  annuals,  the  leaves  of 
which  have   reticulated  or  anastomosing  vessels.    To  the  latter  the 
various  kinds  of  grasses.  Lilies,  Orchidioe,  Palms,  Plantains,  &c,  be- 
long; the  vessels  of  the  leaves  of  which  pass  either  in  straight  lines 
from  the  base  to  the  apex,  or  from  the  midril  to  the  margin,  and  the 
leaves  are  sheathing,  in  place  of  being  attached  by  a  joint  to  the  stem. 
These  distinctions  are  not  without  exceptions ;  bui  the  exceptions  are 
go  few  as  scarcely,  in  practice,  to  affect  the  value  of  the  rule.    These 
primary  divisions,  though  thus  based  on  the  most  obscure  and  difficult 
portions  of  vegetation  to  investigate,  the  minute  structure  of  the  seed 
and  organization  of  the  stem,  are,  in  fact,  the  easiest,  generally  speaking, 
of  determination  ;   the  simple  circumstance  of  a  plant  having  a  flower, 
proving  that  it  has  spiral  vessels,  while  the  practised  eye  of  a  botanist 
can,  almost  invariably,  tell  at  a  glance,  by  merely  inspecting  the  distri^* 
bution  of  the  vessels  of  leaves  and  structure  of  the  stem,  whether  the 
seed  is  mono :  or  dicotyledonous.    Having,   by   this  summary  process, 
decided  to  which  division  of  the  system  a  plant  belongs,  we  proceed 
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with  our  investigation.   Let  us  suppose  the  plant  is  dicotyledonous,  and 
that  we  still  follow  DeCandolle  as  our  ^uide. 

"  He  divides  Dicotyledonous  or  Exogenous  pi  Ants  into  four  sub- 
classes, the  characters  of  which  are  taken  from  the  fructification-  These 
four  are  respectively  named  ThalamiJlonB^  Calicifortt,  CoroHiflora  and 
Monoch  lamydea:, 

I.  "  ThalamiJIortB  are  distinguished  by  having  several  distinct  petals 
and  stamens  inserted  on  the  Thalamus  or  receptacle  of  the  flower,  and 
not  cohering  with  the  calyx. — (flowers  hypogynous). 

*•  The  petals  and  stamens  do,  however,  occasionally  cohere ;  as,  for  ex- 
ample, in  AlatvacciPt  so  as  in  some  degree  to  resemble  those  of  the  third 
cla3<«,  CorolUforae,  from  which,  however,  in  all  such  cases,  their  numer* 
ous,  nearly  distinct,  carpels  distinguish  them. 

II.  "  Ca/yc//7orae  have  also  several  petals,  either  distinct  or  united 
to  each  other,  but  inserted  along  with  the  stamens  on  the  calyx,  usually 
through  the  medium  of  a  difck  lining  iis  tube  or  concave  portion.— 
(flowers  pyrigynous  or  epigynous). 

III.  *'  CoroWJlorcB  have  the  petals  united  into  one,  bearing  the 
stamens,  and  inserted  on  the  thalamus,  or  receptacle  (hypogynous). 

IV.  "  Monochtamydetg  have  either  no  corolla,  or  the  petals,  if  present, 
are  united  to  the  calyx,  forming  together  a  single,  not  double,  perigoni* 
urn  or  verticel  of  flower  leaves  round  the  pistil. 

Before  going  further  it  may  be  proper  to  observe,  that  this  is  a  mere 
artificial  classification,  intended  simply  to  facilitate  the  arrangement  of 
the  orders  in  a  linear  series,  and  to  aid  in  enabling  us  to  determine  to 
what  part  of  that  series  we  ought  to  turn  to  find  the  order  of  any  plant 
under  investigation.  While  it  pretty  well  fulfills  these  objects,  it  must 
be  acknowledged,  that,  like  all  such  artificial  combination%  it  is  liable, 
on  the  one  hand,  to  produce  unnatural  associations ;  and,  on  the  other,  to 
separate  orders  most  nearly  allied;  besides  presenting  examples  of  mo* 
nochlamydeous  and  dichlamydeous  genera  in  the  same  order.  These 
objections,  however,  apply  to  the  arrangement,  only,  of  the  orders,  not 
to  the  orders  themselves,  which  may,  though  individually  perfectly  na- 
tural, be  most  unnaturally  placed  in  relation  to  each  other ;  a  defect,  to 
which  all  systems  yet  proposed  are  more  or  less  liable,  and,  we  may 
almost  assume,  ever  will  be,  when  we  lake  into  consideration  that  fa- 
milies of  plants,  like  provinces  of  a  kingdom,  touch  each  other,  not  by 
one  point  only,  but  on  all  sides,  and  that  we  might  as  well  expect  to 
armnge  the  latter  in  a  correct,  linear  series,  as  the  equally  irregularly 
formed  and  closely  surrounded  provinces,  that  is  the  natural  orders,  of 
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the  vegetable  kingdom.  All,  therefore,  that  can  be  looked  for,  arc  well 
constructed  and  correctly  defined  orders  or  provinces,  the  boundaries 
of  which  should  be  as  clearly  marked  out  as  the  nature  of  the  subjects 
will  permit.  Then  comes  the  arrangement  of  these,  in  such  a  manner  as 
to  facilitate  reference,  or,  to  follow  out  the  simile  of  kingdoms  and  pro- 
vinces, to  teach  under  what  latitude  and  longitude  we  must  look,  first  for 
the  province  (the  natural  order),  and  then  for  the  town  (the  genus),  to 
which    the  subject   of  our  enquiry  (the  species)    belongs.     Various 

plans  have  been  tried  for  the  attainment  of  this  desideratum,  but  no  one 
seems  yet  to  have  obtained  such  general  f  ivour  as  the  one  the  ground 
work  of  which  I  have  sketched,  even  though  liable  to  such  striking  de- 
fects as  those  1  have  indicate  I.     But  to  proceed. 

I.  *'  Thalamiflorje.— This  sub-class  includes  all  the  plants  origi- 
nally referred  by  Jussieu  to  his  13th  class  (Polypeialaehypogenfie),  those, 
namely,  with  hypogynous  or  inferior  flowers,  and  several  petals;  or  which 
has  more  recently  received  the  name  of  Ilypopetalae,  that  is,  petals  in- 
ferior to  the  pistil  or  ovary.  This  is  a  large  clasps,  presenting  many 
anomalies  ;  but,  upon  the  whole,  generally  of  suflSciently  easy  applica- 
tion in  practice. 

II.  "  Calyciplorje. — This  sub-class  is  more  difficult,  and  often  not 
easily  distinguished  from  either  the  preceding  or  the  succeeding  one. 

It  is  divided  into  six  sections. 

1.  **  Per ipetaliB,  with  several  distinct  petals  inserted  on  the  calyx 
towards  its  base,  leaving  the  ovary  superior  or  free — LeguminostBf  the 
section  PoUntillecB  of  Rosacece,  and  Salicariecp,  all  afford  easily  under- 
stood  examples  of  this  section. 

2.  "  BpipetaltB,— In  this  section  the  tube  of  the  calyx  is  prolonged 
and  lined  by  the  torus,  which  forms  a  small  disk  on  the  summit  of  the 
ovary,  and  the  ovary  is  enclosed  by  and  coheres  with  the  calyx  tube :  the 
distinct  petals  and  stamens  are  inserted  on  the  outside  of  the  disk.  The 
ovary  is  here  said  to  be  inferior  or  adherent,  and  the  flower  superior, 
Rose<B,  PomecD  and  Combretacecp,  apparently  aflford  examples  of  this 
section,  but  want  the  disk  on  the  summit  of  the  ovary.  UmbcUi/er<p, 
Araliacem  and  Cornecp,  are  the  only  orders  referred  here  as  being  truly 
epipetaluus. 

3.  *•  EpicorallcB  Corisantherce ;  this  section  differs  from  the  last  in 
having  the  petals  united,  forming  a  monopetalous  corolla,  bearing  the 
stamens  inserted  on  its  tube,  and  the  anthers  not  cohering  round  the 
style.  The  common  honey-suckle  is  a  familiar  example  of  this  section  ; 
to  which  also  the  elder,  the  coffee,  valerian,  &c.,  that  is  the  orders 
CaprifoliacecEj  RubiacetB,  Valenan€<iey  &c.  belong. 
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4«  "  Epieorolkf  Synantherm ;  the  essential  distinction  between  this 
and  the  preceding  section  consists  in  the  anthers  of  this  cohering  by 
their  edgen,  forming  a  tube  round  the  style;  and  from  the  sncceeding,  by 
the  corolla  being  inserted  on  the  top  of  the  ovary,  not  on  the  bottom  or 
tube  of  the  calyx. 

5.  **  To  this  section  the  vast  order  ComposUoB  alone  belongs ;  as 
examples  of  which  it  may  suffice  to  mention  the  bumble  Daisy,  tbe 
common  Thistle,  the  Artichoke,  the  Dandelion,  and  gaudy  Dalis,  ta 
enable  every  one  to  understand  what  is  meant  by  a  componnd  Aovct, 
the  general  flower  of  each  of  these  being  made  up  of  a  congeries  of 
fimall  ones. 

6.  "  Pericorollae;  in  this,  as  in  the  two  preceding  sectionSt  the 
petals  are  united  into  a  monopetalous  corolla,  but  in  place  of  being  in- 

serted  on  the  top  of  the  ovary,  it  is  inserted  on  the  tube,  or  towards  the 
base  of  the  calyx;  leaving  the  ovary  either  partially  or  altogether 
free. 

'*  The  Lobelia,  the  Hairbell,  and  Heath  tribes,  aflTord  examples  of 
this  last  section  of  the  2d  class. 

III.  "  CoaoLLiFLORiE. — Tliis  sub'class  differs  from  the  three  last 
sections  of  the  preceding,  in  tbe  insertion  of  the  corolla  only :  like  them 
the  corolla  is  monopetalous,  bearing  the  stamens;  but,  in  place  of  beiog 
inserted  on  the  calyx  (perigynous),  springs  from  the  receptacle  or  base 
of  the  flower,  inferior  to  the  ovary  (hypogynous):  hence,  in  the  language 
of  Jussieu,  the  section  is  now  named  HypoeoroUat  (see  table  below). 

'*  The  Jasmines  and  Convolvalus  afford  the  most  familiar  examples 
of  this  class,  but  the  Gentians,  Trumpet  flowers  (Bignonia),  Helio* 
tropes,  Verbenas,  Solanums  (Brinjal,  Potatoe,  &c.)  all  belong  to  it. 

IV.  **  MoNOGHLAMTDBA. — This  sub-class  is  characterized  by  having 
a  single  perianth,  that  is,  only  one  verticel  or  whorl  of  floral  envelopes, 
or  if  two  are  at  any  time  present,  the  petals  adhere  to  the  calyx.  It  is 
divided  into  four  sections. 

1.  "  Hypostamineae ;  here  the  stamens  are  inserted  on  the  receptacle, 
and  the  ovary  is  free,  even  though  concealed  within  the  tube  of  the 
calyx,  to  which  it  does  not  adhere.  The  Marvel  of  Peru  (MirahiU* 
JatapaJ,  so  much  prized  as  a  garden  ornament,  and  the  AmaranthuSi 
appertain  to  this  section.  The  flower  of  the  former,  often  so  delicately 
variegated,  is  in  truth  only  a  petaloid  expansion  of  the  calyx,  and  not  a 
corolla,  in  the  glabose  inflated  bottom  of  which,  the  filaments  and  ovary 
are  found  perfectly  free.  This  lower  portion  of  the  calyx  afterwards 
forms  the  black  shell-like  covering  of  the  seed. 
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2.  "  Ptristamineae ;  in  this  the  sttamens  are  inserted  on  the  calyxt 
not  hypogynous.  Ch$nopod%um^  Polygonum^  and  the  beautiful  Begoniot 
are  examples  of  this  section. 

5.  "  Epistamifieae :  here  the  ovarium  is  inferior,  cohering  with  the 
tube  of  the  calyx ;  stamens,  inserted  on  the  limb,  or  superior.  Sanialum 
album  (Sandal-wood),  and  Arutolochia  (Birthwort  or  snake-root)  arc 
well  known  examples  of  this  section. 

4.  '*  Didines ;  flowers  unisexual  or  without  a  perianth.  To  this 
tribe  are  referred  Euphorbiac§mt  Urtiaeeta^  Piperacem^  besides  the  Oak, 
Alder,  Birch,  Willow,  Pine,  Walnut,  &c.  Judging  from  tbe  distimilaritj 
of  the  plants  associated  under  this  name,  bearing  in  mind,  at  tbe  same 
time,  tbat  several  other  orders  in  which  diclinous  flowers  predominate 
are  scattered  through  the  system,  it  is  to  be  hoped  future  researches 
will  tend  to  break  up  this  class,  and,  by  the  removal  of  some  of  tbe  or« 
ders,  will  establish  a  more  natural  distribution  of  the  remainder :  some  of 
those  now  placed  here  seem  to  have  been  referred  to  it,  as  to  a  lumber 
room,  from  not  knowing  where  to  dispose  of  them  to  greater  advantage. 

*'  For  the  remaining  portion  of  the  system  MonoeoiyUdom  and  Aeoty 
ledont,  I  shall  refer  for  the  present  to  the  subjoined  tables  :  the  first 
exhibiting  a  Ctavis  of  the  system  of  Jussieu,  the  next,  that  system  as 
modified  by  De  Candolle,  and  adopted  in  our  Prodromus. 

I.— COTYLEDONS  none. 
Class  1.    Acoiyledones, 

IT.—MONOCOTYLEDONES. 

2.  Monohypogyn<Bt  stamens  hypogynous. 

3.  AJonoperigyna,  stamens  perigynous* 

4.  Monoepigyncpt  stamens  epigynous. 

• 

I  ir.— DICOTYLEDONES. 

§    1.      APBTAtJE. 

5.  Bp'islaminem,  stamens  epigynous. 

6.  P$ristamine<B,  stamens  perigynous. 
7*    HypostaminetB,  stamens  hypogynous. 

S  2.      MoNOPBTALiB. 

8.  Hypocorollaf  corolla  hypogynous. 

9.  PifricoroUm,  corolla  perigynous. 
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10.  EpicQroUm    synanthermt    corolla     epigyD0U8y     anthen 

united. 

11.  EpieorollcB    corisanther<B,    corolla    epigynous^     antheis 

free. 

§   3.      POLYPBTALJC 

12.  EpipttaliBf  stamens  epigynous. 

13.  Peripetalw,  stamens  perigynous. 

14.  HypopelalcB,  stamens  bypogynous* 

§  .    D1CLIKB8. 

15.  Diclines,  flowers  unisexual,  or  without  a  perianth. 


A.  DICOTYLEDONES,   Jussieu.—ExooEsm,  De  C. 
I.— THALMIFLOR^,  De  C— CI.  1.  Hypopetal®,  Jwfn 

II.— CALYCIFLOR^,  De  C. 

CI.  2.  Peripetala?,  Juss, 

3.  Epipetals,  Juss. 

4.  Epicorollae  corisaiilberoe,  Juts, 

5.  Epicorollo}  synautliers,  Juss, 
6*  Pericorollse,  Juss, 

HI.— COROLLIFLORJi,  De  C— CI.  7.  Hypocorollae,  Juss. 

IV.— MONOCHLAMYDE^,  De  C. 

CI.  8.     Hypostamines,  Juss. 
9.    Peristaminese,  Juss. 

10.  Epi8tamineae,'./M**. 

11       Diclinea    Juss     J  5  1-     Angiospcrmst. 

11.  Uiclmes,  ./M«.   ^j  2.    Gymnospermae. 

B.  MONOCOTYLEDONES,  /i/w.— Endooenje  Phanerooamje,  De  C 

Ci.  12.     Monocpigynea,  Juss. 

13.  Monoperigynset  Juss, 

14.  Monohypog}'nse,  Juss, 

C.    CI.  15.  ACOTYLEDONES,  Juss. 

§  1.    Ductulosae,  Am, — Endogenaj  Cryptogamae,  De  C, 
f  2.    EductuloesB,  -«irn.— Cell ulares,  Ds  C. 
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"  Of  this  system  I  have  only  further  to  observe,  tbat  the  three 
primary  divisions,  Acotyledons,  Monocotyledons,  and  Dicotyledons,  are 
strictly  natural,  and  mast  always  be  retained  in  every  botanical  system 
professing  to  arrange  plants  according  to  their  affinities.  So  much 
cannot  be  said  for  the  classes;  they  rest,  with  one  exception,  on  a  single 
point  of  structure,  not  in  itself  invariable,  in  the  respective  classes ;  the 
insertion,  namely,  of  the  stamens  and  petals,  whether  hypogynous  or 
perigynous,  points  not  always  determinable  without  the  aid  of  analogy. 
The  secondary  divisions,  according  to  which  the  classes  are  grouped 
under  four  sections,  are  still  more  artifio-ial  and  more  liable  to  vary,  and 
thence  so  much  the  less  to  be  depended  upon.  Though  to  this  extent 
artificial,  this  method  of  arranging  the  almost  innumerable  forms  met 
with  in  the  vegetable  kingdom  is,  beyond  comparison,  superior  to  all 
that  went  before  it;  and  though  the  classes,  in  which  the  orders  are 
grouped,  be  somewhat  arbitrary,  they  are  yet  so  convenient,  and  gene- 
rally so  easily  distinguishable  in  practice,  as  to  leave  little  room  to 
doubt  that  the  arrangement,  as  a  whole,  owes  much  of  its  celebrity,  and 
its  recent  almost  universal  adoption,  to  that  very  blemish.  Various 
attempts  have,  however,  been  made  to  remove  that  imperfection  from 
this  justly  admired  system,  but,  so  far  as  1  am  able  to  judge,  all  only 
serve  to  show,  that,  had  Jussieu  adopted  any  such  arrangement,  in  place 
of  his  own,  in  the  first  instance,  there  is  much  reason  to  believe  the 
Sexual  system,  with  all  its  imperfections,  would  still  have  reigned  pa- 
ramount in  Botany. 

'*  *  Jussieu  originally  prefixed  no  names  to  his  classes,  and  the  want 
of  this  was  much  objected  to.  Those  which  we  have  given  have  been 
lately  proposed  by  Antoine  L.  de  Jussieu  in  the  Diclionnaire  des  Sci» 
ences  Naturelles  ;  and,  although  not  entirely  in  unison  with  the  princi- 
ples of  the  Greek  language,  may  be  adopted  as  extremely  useful,  each 
being  so  framed  as  to  suggest  the  structure  of  the  class.  Thus  the 
commencement  Mono,  indicates  the  Monocotyledones.  Episiaminemy 
&c.  having  in  no  part  any  allusion  to  a  corolla,  suggests  its  absence, 
HypocoroUtB,  and  the  others,  allude  to  the  corolla  being  of  one  piece, 
and  not  of  distinct  petals,  which  last  is  pointed  out  by  names,  Epipe' 
(alaCf  &c.  The  other  parts  of  the  names,  epi  (upon),  peri  (around)^ 
and  hypo  (under),  need  no  farther  explanation. 

'*  *  While  engaged  in  the  study  of  plants  alone,  it  is  obviously  of 
little  consequence  whether  we  begin,  as  Jussieu  did,  by  the  Acotyle- 
dones,  or  by  the  Dicotyledones ;  but,  if  we  view  botany  as  a  science  that 
treats  of  only  one  of  the  great  kingdoms  of  nature,  and  wish  to  intro- 
duce it  into  a  Systema  Naturct,  we  must  bring  those  portions  of  each 
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most  closely  together  wbich  are  most  nearly  linked.  So  that  if  we  com- 
neuce  by  Zoology,  we  must  first  describe  the  Mammalia,  and  end  by 
those  of  a  simple  structure ;  snd  then  take  up  the  most  allied  of  the 
Acotyledones,  and  follow  the  steps  of  Jussieu.  But,  if  we  describe  ve- 
getables in  the  first  ^lace,  we  muMt  begin  with  the  Dicotyledones,  and 
finish  with  the  Acotyltrdoues.  When,  however,  a  Syttema  reg9(abUium 
is  contemplaied  without  reference  to  aniniuls,  it  may  perhaps  smooth 
the  way  to  the  student  if  it  commence  by  those  more  obvious,  and| 
though  of  more  complex  formation,  yet  more  simple  to  be  comprehend- 
ed* On  this  account  DeCandolle  has  reversed  the  arrangement  of 
Jussieu.'    (Article  Botany  Encly.  Brit.  7th  £d.  by  Dr.  Amott)." 

lll.^- 1 lluttratio fit  of  the  Botany  and  other  Branches  of  the  Natural 
History  rf  the  Himalayan  Mountains^  and  rf  the  Flora  of  Cashmere^ 
'•^By  J.  FosBES  R0TX.E,  M.  D.,  V.  p.  R.  8.,  Late  of  the  Medical  SteJ^ 
of  the  Bengal  Army,  8fc,  ^-c.  ^c. 

In  former  numbers  of  this  Journal  we  have  rendered  the  deserved 
meed  of  praise  to  previously  published  parts  of  this  splendid  and  highly 
interesting  work.  It  is  now  concluded,  by  the  publication  of  the  11th 
or  supplementary  number  (just  received  iu  India)  ;  which,  besides  the 
termination  of  the  botanical  illustrations,  forming,  of  course,  the  bulk 
of  the  work,  includes  short  treatises  on  the  following  subjects: — 1st. 
On  the  Geology  of  the  Himalayan  Mountains,  by  Professor  Roylb  2 
•—2d.  On  the  Meteorology  of  the  Plains  and  Mountains  of  N.  tV, 
India,  by  the  same;— 3d.  On  the  Entomology  of  the  Himalayas  easi 
of  India,  by  the  Rev.  F.  W.  Hope,  p.  tt.  s.,  f.  l.  s.,  &c.,  President  of 
the  Entomological  Society  of  London ; — 4t1i.  Memoir  on  the  Mamma' 
logy  of  the  Himalayas,  by  Wm.  Ooilbt  £>q.  M.  a.  &c.  &c.,  Secretary 
to  the  Zoological  Society  of  LonHon; — 5th.  List  of  Birds  in  Dr. 
RoTLk's  Collection.  1  he  two  first  of  these  we  have  transferred  to  the 
pages  of  our  present  number,  and  we  are  sure  we  cannot  more  effectually 
subserve  the  cause  of  Science,  than  by  republishing  the  whole  of  these 
valuable  treatises,  which  will,  through  the  medium  of  this  Journal,  pe* 
netrate  into  remote  parts  of  Indin,  where  the  extremely  valuable  origin 
nal  work,  owing  to  its  bulk  and  costliness,  rony  never  reach. 
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W •'^Proceedings  tf  the  Madras  Literary  Society  and  Auxiliary  of 

the  Royal  Ahiatic  Society, 

Thursday  Evenings  Wth  Jane  1840. — Colonel  W.  MontbttHi  k.  l.  S. 

%n  the  Chair» 

The  following  works,  presented  to  the  Society,  were  laid  on  the  tablei 
and  thanks  voted  to  the  donors:  — 

Cboix  Dc  Contes  et  Nouvelles  traduits  du  Chinois   par  Theodore 
Pavie — Bv  the  Translator. 
Calcutta  Journal  of  Natural  History,  No.  1 — By  the  Editor. 

The  following  communication  to  the  Society,  was  laid  before  the 
meeting : — 

Continuation  of  the  Catalogue  of  the  birds  of  Southern  India. — By 
T.  C.  Jerdoo,  Esq.— Tribes  Tenuirostret  and  Fis»irostres, 

(Published  in  our  present  number.) 


Thursday  Evening,  2d  July  1S40. — A.  D.  Campbell,  Esq.  PresideiUof 

the  Committee  of  Papers^  in  the  Chair. 

The  following  works,  presented  to  the  Society,  were  laid  on  the  table^ 
and  thHnks  voted  to  the  donors  :«- 

A  Guide    to  Chemical  Testing  and  Analysis.— By  Libut.  Brad- 

DOCK. 

Transactions  of  the  Royal  Medico- Botanical  Society  of  London,  toL 
1,  part  4.^By  the  Medico-Botanical  Society. 

Journal  of  the  Royal  Geographical  Society  of  London,  vol.  9,  part  3. 
—By  the  Royal  Geographical  Society. 

Journal  of  the  Asiatic  Society  of  Bengal,  No.  96,  December  1839. — 
By  the  Asiatic  Society.  * 

Read  a  letter  from  the  Secretary  to  the  Geological  Society  of  Lon- 
don, dated  7th  November  1^39 — expressing  the  Society's  thanks  for  the 
donation  of  the    Madras  Society's  Journal. 

Read  a  letter  from  the  Secretary  to  the  London  Linnean  Society, 
dated  5th  November  1839 — returning  the  Society's  thanks  for  Nos.  13 
to  22,  both  inclusive  of  the  Society's  Journal. 
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Read  a  letter  from  the  Secretary  to  the  British  Museum,  dated  ISth 
January  1840— ackuowledgiog  Ihe  receipt  of  the  Society's  Journal,  Nos. 
22  and  23,  ami  returning  thanks  for  the  same. 

The  following  communications  to  the  Society  were  presented: — 
A  note  by  Colonel  Cullbn  on  the  carboniferous  deposits  on  th6 
Malabar  Coast. 
(Published  with  Mr,  Newbold's  Paper  in  the  present  No.) 

A  specimen  of  Coal  from  Mergui  on  the  Tenasserim  Coast  was  pre- 
sented from  the  same  gentleman,  with  the  following  account  of  the 
locality  whence  it  was  derived. 

Extract  from  a  letter  addressed  to  Government^  on  9th  December  1839i 

t  have  the  honour  to  state,  for  the  information  of  His  Honour  in  Coun* 
cil,  that  during  the  past  month,  I  personally  visited  the  site  of  the  last 
discovered  coul-field|  on  the  banks  of  the  Tenasserim  river,  and  the  re* 
suits  of  my  observations  on  the  spot,  are,  that  there  can  be  no  doubt  we 
shall  eventually  succeed  in  procuring  the  present  limited  quantity  of 
60,000  maunds  of  ooul,  at  an  expense  not  exceeding  five  annas  per 
maund — that  a  portion  only  (say  10,000  muunds)  of  this  quantity  can 
be  brought  down  during  the  present  fine  season,  and  that  the  largei:  thd 
quantity  required  to  be  supplied,  the  IciS  will  be  its  prime  cost  in  dep6t4 
The  coal  is  found  at  the  distance  of  about  half  a  mile  from  the  bank  of 
the  river.  The  intermediate  space  is  a  level,  and  as  excellent  timber 
abounds  in  the  neighbourhood,  there  will  he  no  diiHculty  in  construct- 
ing a  tram-road  for  the  conveyance  of  the  coal  to  the  river.  It  is  a 
curious  circumstance  that  the  spot  where  the  coal  was  discovered,  and 
has  been  dug  out  in  small  quantities  by  the  natives,  appears  to  be  the 
summit  of  an  upheaving.  The  spot  in  question  is  the  bed  of  a  small 
winding  nullah,  not  exceeding  thirty  feet  in  width,  and  in  the  winding 
or  small  reach  where  the  coal  was  first  discovered,  it  is  found  by  digging 
to  the  depth  of  a  few  feet  only,  across  half  the  width  of  the  nullah, 
while  the  other  half  has  none.  About  the  centre  of  the  nullah  it  com- 
mences and  appears  to  dip  towards  the  S.  W.  (the  right  side  of  the 
nullah  at  this  spot)  at  an  angle  of  about  thirty  or  thirty-five  degrees, 
while  the  line  of  the  bed  itself,  which  I  may  call  the  line  of  greatest 
height,  appears  to  run  about  N.  E.  but  to  what  extent  is  as  yet  whoUjr 
unknown.    A  section  of  the  right  bank  of  the  nullah  discovers: 
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1st.— Soil  to  the  depth  of  about  eighteen  feet. 

2  i.— Slate  to  the  depth  of  five  feet,  under  which  is  found  the  coal, 
Slid  by  those  who  have  dug  there  (I  was  unable  to  test  the  accuracy  of 
this  assertion)  to  extend  to  a  depth  of  ten  feet,  when  a  layer  of  mud  of 
three  or  four  feet  is  found,  and,  below  that  again,  coal.  It  appeared  to 
me  that  the  best  plan  of  operations  would  be  to  tarn  the  course  of  the 
nullah  (a  work  of  no  difficulty),  and  to  take  the  old  bed  of  it,  at  the 
place  hitherto  worked,  as  a  kind  of  shaft,  from  whence  the  coal  might 
be  followed  in  its  dip;  bat  I  have  left  the  plan  of  operations  entirely  to 
Lieut.  Hutchinson,  from  whose  peculiar  qualifications  in  work  requiring 
mechanical  skill,  I  feel  confident  the  best  result  may  be  anticipated. 

It  is  obvious  from  the  above  brief  description  of  the  nature  of  the 
coal  bed,  that  some  considerable  prelirainai*y  operations  are  necessary, 
ere  the  coal  can  be  worked  to  any  extent,  but  I  imagine  there  are  few 
localities  in  any  part  of  the  world,  presenting  similar  facilities.  When 
once  a  clearing  has  been  made  of  the  nature  of  a  shaft,  from  whence 
galleries  may  be  carried,  following  the  dip  of  the  coal,  and  a  tram-road 
formed  for  conveying  it  to  the  river,  it  is  evident  that  the  more  coal 
taken  out,  the  less  will  be  its  prime  cost  in  the  depdt  of  Mergui,  and 
the  only  question  is,  what  is  likely  to  be  the  expense  of  the  preliminary 
operations.  Assisted  as  Lieut.  Hntchinson  will  be  by  gangs  of  con- 
victs, I  feel  confident  that  by  the  month  of  March,  or  April  next,  he 
will  have  every  thing  in  train  for  putting  coal  on  board  the  rafts,  or 
barges  provided  for  it,  at  an  expenditure  considerably  under  8,000 
rupees.  When  all  his  arrangements  are  thus  complete,  it  will  not  matter 
how  large  the  quantity  of  coal  required  may  be,  as  the  additional  ex- 
pense involved  in  procuring  large  quantities  will  be  insignificant. 

Extract  from  a  letter  to  my  address  from  Lieut.  Hutchinsozt,  Superin* 

tendent  of  the  Cool  Mine. 

The  reach  of  the  nullahi  in  which  the  formation  chiefly  shews  itself, 
and  where  some  tons  of  coal  hare  been  dug  out  by  the  natives,  runs  in 
N.  N.  E.  direction. 

Near  the  south  extremity  of  the  eastern  bank,  the  upper  stratum  of 
coal  shews  itself  above  the  bed  of  the  nullah,  covered  by  five  feet  of 
clay-slate,  six  feet  of  iron  clay,  and  about  six  feet  of  gravel,  sand,  and 
vegetable  soil ;  dipping  at  an  angle  of  SC  towards  the  N.  E.  There  is 
a  dislocation  of  the  straU  at  this  point,  the  whole  formation  sinking 
abruptly,  two  feet  below  the  nullah  bed,  upon  which  level  it  extends 
200  yards  towards  the  north-west ;  how  much  farther  I  cannot  at  pre- 
sent say.    The  first  stratum  of  coal  in  the  horiaontal  bod,  lies  from 
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fifteen  to  thirty  feet  below  the  surface,  and  has  been  aseertained  to  ex- 
tend ten  feet  in  the  thickness. 

I  have  therefore  determined  upon  sinking  a  shaft  in  this  place  (aboat 
fifty  yards  from  the  nullnh),  and,  if  no  unfavourable  circumstances  occur, 
commencing  to  work  the  mine  from  this  point. 

(True  extract) 
(Signed)    £.  A.  Blundell,  Commtur.  in  the  T.  P. 

(True  copies) 

(Signed)    Henry  Jas.  Nicholls. 
S.  A.  C.  G.  Ttinasterim  Prwineet, 

The  thanks  of  the  Society  were  voted  to  Colonel  Cullen  for  the 
above  communication. 

Mr.  Briddock  submitted  an  account  of  his  analysis  of  the  supposed 
fossil  from  Hingolee. 

NOTE, 

By  Waltsr  Elliot,  Esq.  on  the  epecUs  of  Naja  described  in  the  lasi 

Number  of  this  Journal. 

Since  the  notice  of  the  Serpent  exhibited  at  the  Meeting  of  the  Socie> 
ty  on  the  13th  January  last,  I  have  received  the  Journal  of  the  Zoological 
So(*iety  fur  1838,  in  which,  it  appears  that  at  the  sitting  of  the  12th  June, 
Dr.  Cantor  read  the  following  notice  of  a  new  Genus  proposed  by  him,  to 
which  the  reptile  figured  in  the  Ust  No.  of  the  Journal  appears  to  be  re« 
ferrihle.  It  will  be  observed  that  Da.  Cantor  at  first  considered  the 
species  described  by  him  in  the  Asiatic  Researches,  as  a  Naia. 

*<  The  venomous  serpent,  to  which  I  shall  here  call  attention,  is  the 
type  of  a  new  genus;  which,  from  its  inhabiting  hollow  trees  and  fre- 
quenting the  branches,  I  propose  to  call  Hamadryas.  Its  characters 
induce  me  to  assign  it  a  place  between  the  genera  Naja,  Laurenti,  and 
Bungarus,  Daudin,  which  two  forms  it  will  be  found  to  connect  to* 
gether. 

"  In  consequence  of  the  strong  resemblance  in  the  general  appearance 
between  the  Naja  and  the  Hamadryas,  when  first  my  attention  became 
attracted  to  the  latter,  I  thought  I  could  refer  this  serpent  to  that 
genus*,  and  it  was  not  until  1  was  able  to  examine  a  specimen  whose 
poison-^Eings  were  untouched  (those  of  the  first  specimens  I  saw  having 
been  drawn  by  the  natives  who  are  greatly  afraid  of  this  serpent)  that 
I  discovered  the  maxillary  teeth  behind  the  poison-faogs. 
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HAMADRYAS,  (Cantor.) 

**  Generic  Character.^ Head  broad,  subovate,  dep1anate»  with  a  8bort 
obtuse  rostrum,  covered  above  with  fifteen  scuta.  Cheeks  tumid.  Byes 
large,  prominent,  pupil  round.  Nostrils  widely  opened  within  the 
confine  of  two  scuta,  Oape  vttj  ample,  subundulated.  Poison-fangi 
anterior,  behind  which  are  the  maxillary  teeth.  Neck  dilatable.  Bodtf 
thick,  smooth,  imbricated  with  smooth  scales  disposed  in  oblique  rows. 
Tail  short,  covered  with  scuta  and  tcutella,  its  apex  acute.  (Cantor.) 

**  Example. — Hamadryas  ophiophagus.  (Cantor.) 

"  Description, — Above  olive-green,  girt  with  black  sagittal  strivy 
abdomen  glaucous,  marbled  with  black.  The  Hindustanee  name  is 
Sunkr'Choar, 

**  Locality, ^-Benga], 

"  The  Hamadrya!!,  like  the  Bungarus,  Hydrus,  and  Hydrophis,  has  a 
few  maxillary  teeth  behind  the  poison-fangs,  and  thus  like  the  latter 
connects  the  venomous  serpents  with  isolated  poison-fangs  to  the  harm* 
less,  which  possess  a  complete  row  of  maxillary  teeth.  Of  the  terres* 
trial  venomous  serpents  the  Bungarus  is  chiefly  characterized  by  a  dis* 
tribution  of  the  teeth  similar  to  that  of  the  Hamadryas,  which,  also 
partaking  of  the  chief  characteristic  of  the  genus  Naja,  viz.  that  of 
forming  a  hood  or  disc,  constitutes  an  immediate  link  between  thd 
genera  Bungarus  and  Naja. 

*'  Hamadryas  ophiophagus  diflfers  from  the  Naja  tripudians : 

1.  By  its  maxillary  teeth. 

2.  By  the  strongly  developed  spines  on  the  os  occipitale  inferius. 

3.  By  the  integuments  covering  the  head. 

4.  By  the  integuments  covering  the  abdominal  surface  of  the  tail. 

5.  By  its  colour. 

6.  By  its  size. 

"  According  to  the  natives  the  Hamadryas  feeds  chiefly  upon  other 
serpents;  in  one  I  dissected  I  found  remains  of  a  good  sized  Monitor, 
which  fact  may  account  for  its  arboreal  habits,  as  I  have  in  Bengal, 
along  the  banks  of  the  rivers,  observed  numbers  of  those  large  lizards 
among  the  branches  of  trees  watching  for  birds. 

**  The  power  of  abstaining  from  food,  generally  speaking,  so  ch^rac* 
teristic  of  the  serpents,  is  but  in  comparatively  small  degree  possessed 
by  this  species ;  the  most  protracted  starvation  amounts  to  a  period  of 
about  a  month,  while  the  Vipera  elcgans,  the  Naja  tripudians,  and  the 
Bungarus  annularis,  have,  without  inconvenience,  been  confined  in 
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cages  without  any  food  for  more  tban  ten  months.  Two  specimens  of 
the  Hamadryas  in  my  possession  were  regularly  fed  by  giving  them 
a  serpent,  no  matter  whether  venemous  or  not,  every  fortnight.  As 
Boon  as  this  food  is  brought  near,  the  t>erpent  begins  to  hiss  loudly»  and 
expanding  the  bood  rises  two  or  three  feet,  and  retaining  this  attituda 
as  if  to  take  a  sure  aim,  watching  the  movements  of  the  prey»  darts 
upon  it  in  the  same  manner  as  the  Naja  tripudians  does.  When  the 
victim  is  killed  by  poison,  and  by  degrees  swallowed,  the  act  is  follow- 
ed by  a  lethargic  state,  lasting  for  about  t\v«lvo  hours.  Such  of  the 
other  Indian  venomous  serpents,  the  habits  of  iihich  I  have  had 
opportunity  to  study  from  life,  show  themselves  much  inclined  to  avoid 
Other  serpents,  however  ready  they  are  to  attack  men  or  animals,  when 
provoked  or  driven  by  hunger;  and  lam  not  aware  of  any  other  of 
those  serpents  being  recorded  as  preying;  upon  its  own  kind.  A 
short  time  ago,  however,  during  my  sojourn  at  the  Cape  of  Good  Hope, 
I  received  from  high  authority  the  following  fact,  which  throws  a  light 
upon  the  habits  of  the  Naja  of  Southern  Africa,  one  of  which,  when 
being  captured,  threw  up  the  body  of  a  Vipera  arietans  (Vip.  Brachy« 
urus,  Cuvier)  which  bore  marks  of  having  been  submitted  to  the  process 
of  digestion. 

"The  Hamadryas,  like  the  greater  number  of  Indian  serpents,  evinces 
a  great  partiality  to  water ;  with  the  exception  of  the  tree-serpents 
(Leptophina,  Bell)  they  all  not  only  drink,  but  also  moisten  the  tongue, 
which,  as  this  organ  is  not  situated  immediately  in  the  cavity  of  the 
mouth,  become  in  the  serpents  two  different  acts.  Specimens  of  this 
serpent  in  my  possession  changed  the  skin  every  third  or  fourth  month, 
a  process  which  takes  place  in  all  the  Indian  serpents  several  times 
during  the  year.  The  Hamadryas  is  very  fierce,  and  is  always  ready 
not  only  to  attack  but  to  pursue  when  opposed;  while  the  Cophias,  the 
Vipera,  the  Naja,  and  the  6ungaru<<,  merely  defend  themselves,  which 
done,  they  always  retreat,  provided  no  further  provocation  is  offered. 
The  natives  of  India  assert,  that  individuals  are  found  upwards  of 
twelve  feet  in  length,  a  statement  probably  not  exaggerated,  as  I  have 
myself  seen  specimens  from  eight  to  ten  feet  in  length,  and  from  six  to 
eight  inches  in  circumference.  I  have  often  heard  it  asserted,  that 
'  Cobras'  (which  name  is  naturally  enough  given  to  every  hooded  ser- 
pent) have  been  met  with  of  an  enormous  size,  but  I  strongly  doubt 
their  belonging  to  the  genus  Naja:  among  a  considerable  number 
which  have  come  under  my  observation,  I  never  saw  any  exceeding 
live  to  six  feet  in  length,  while  the  common  size  is  about  four  feet. 
Some  time  before  I  discovered  the  Hamadryas,  1  was  favoured  b/ 
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J.  W.  Grant,  Esq.  of  the  Honourable  CompaDy's  Service,  with  an  inter- 
esting description  of  a  gigantic  hooded  serpent  be  had  observed  in  the 
upper  provinces,  and  which,  he  remarked,  was  not  a  Naja.  By  inspec* 
tion  this  gentleman  denied  the  Hamadryas  to  be  identical  with  the 
above  mentioned. 

"  The  natives  describe  another  hooded  serpent,  which  is  said  to  attain 
a  much  larger  size  than  the  Hamadryas,  and  which,  to  conclude  from 
the  vernacular  name  '  Mony  Choar,'  is  perhaps  another  nearly  allied* 
species. 

"  The  fresh  poison  of  the  Hamadryas  is  a  pellucid,  tasteless  fluid,  in 
consistence  like  a  thin  solution  of  gum  arabic  in  water;  it  reddens 
slightly  litmus  paper,  which  is  also  the  case  with  the  fresh  poison  of 
the  Cophias  viridis,  Yipera  eleganH,  Naja  tripudians,  Bungarus  annu- 
laris an  1  Bung,  cceruleus ;  when  kept  for  some  time  it  acts  much 
stronger  upon  litmus,  but  after  being  kept  it  loses  considerably  if  not 
enlirelv  its  deleterious  effects. 

"  From  a  series  of  experiments  upon  living  animals,  the  effects  of  this 
poison  come  nearest  to  those  producpd  by  that  of  the  Naja  tripudians, 
although  it  ^ippears  to  act  less  quickly.  The  shortest  period  within 
which  this  poison  proved  fatal  to  a  fowl,  was  fourteen  minutes  ;  whilst 
a  do?  expired  in  two  hours  eighteen  minutes  after  being  bitten.  Ik 
should  however  be  observed,  that  the  experiments  were  made  during 
the  cold  season  of  the  year.'' 


XVI. — Meteorology, 

Account  of  the  progress  of  the  Electric  fluid  which  strueh  the  house 
belonging  to  Colonel  Monteith,  situated  on  the  Hill  at  Palaver am^  on 
the  1st  November,  1839.— -By  T.  G.  Tatlob,  Esq.  N,  E,  I.  C.  Astrono* 
met. 

Having  been  invited  to  inspect  the  bungalow  belonging  to  Colonel 
Monteith  upon  the  hill  at  Palaveram  immediately  after  it  was  struck 
by  lightning  (on  the  Ist  November  last),  I  have  thought  that  an  account 
and  sketch  of  the  progress  of  the  electric  fluid,  might  prove  as  inter- 
esting to  others  as  the  inspection  did  to  myself.  The  hill  in  question 
in  the  lowest  of  the  two  which  immediately  overlook  the  cantonment 
of  Palaveram,  and  from  a  single  barometrical  measurement^  would 
appear  to  be  elevated  340  feet  above  the  cantonmenti  and  395  feet 
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above  the  level  of  the  sea—the  other  hill  being  about  1 10  feet  higher : 
the  wind  which  was  strong  and  came  in  sudden  gusts — as  well  is  the 
clouds— blew  from  theN.E.,  and  thunder  and  lightning  were  continuous 
during  the  evening.  "  At  10  minutes  past  10  p.  m."  Colonel  Monteith 
states, '*  a  sharp  clap  of  thunder,  something  like  the  report  of  a  gun, 
took  place  close  to  the  window,  and  was  succeeded  at  the  same  moment 
bj  a  second  report  tn  the  room,  which  was  instantly  filled  with  dust ;" 
this  second  report  Colonel  Monteith  remarks  <*  I  thought  at  first  pro- 
ceeded from  a  loaded  musket  having  been  fired  by  the  electric  fluid"-* 
there  was  a  musket  in  the  adjoining  verandah — '*  at  the  same  time  I 
felt  a  strong  shock  over  the  fore  part  of  the  feet,  and  numbness,  ex- 
tending to  the  knees,  which  immediately  went  off."  Colonel  Mon- 
teith's  impression  was,  that  the  electric  fluid  had  entered  the  room 
through  the  Venetians  in  the  eastern  verandah,  and  passing  through  the 
room,  had  made  its  exit  through-  the  Venetians  on  the  western  side  of 
the  bungalow ;  but  a  careful  inspection  shewed,  that  it  had  struck  the 
roof  of  the  bungalow,  which  is  sloping,  at  about  ten  feet  below  the 
apex,  where  it  broke  two  or  three  tiles  and  proceeded  through  to  the 
rafters;  here  refusing  the  conducting  powers  of  the  rafters,  it  descend- 
ed nearly  perpendicularly  through  a  space  of  five  feet,  to  a  vertical  iron 
bolt,  through  which  it  passed  quietly,  until  arriving  at  the  wood  work 
of  thc^  door,  which  it  shivered  to  pieces,  and  eventually,  after  passing 
through  the  rattan  mat,  it  left  a  blackened  impression  of  its  force  upon 
the  chunam.  Chunam  being  a  very  imperfect  conductor  of  electricity, 
and  hempen  twine  being  a  very  good  one,  I  should  have  expected  that 
the  twine-lacing  of  the  rattan  mats  (which  covered  the  whole  of  the 
floor  of  the  bung^ow),  would  have  been  selected  by  the  electric  fluid 
to  convey  its  superabundant  excess  to  the  earth,  but  the  case  was  other- 
wise; for,  although  twenty  or  thirty  pieces  of  twine  must  have  been 
all  but  in  contact  with  the  electric  fluid,  still  it  was  evident  that  not 
one  of  these  had  enacted  the  part  of  a  conductor. 

The  first  impression  on  the  floor,  was  exhibited  by  a  dark  patch 
nearly  circular,  and  about  an  inch  in  diameter;  from  hence  it  separated 
into  three  main  channels,  each  of  which  after  pursuing  a  meandering 
course,  and  throwing  off  two  or  three  branches,  eventually  stopped  short 
as  exhibited  in  the  drawing.  I  noticed  as  curious  in  the  terminations 
of  these  streams,  that  four  out  of  the  seven  exhibited  at  their  ter- 
mination a  circular  spot,  somewhat  larger  than  the  diameter  of  the 
Stream  itself;  two  others  were  dissipated  without  any  mark,  and  that 
which  passed  under  Colonel  Monteith's  feet  (apparently  the  weakest  of 
the  whole)  terminated  in  a  broad  splash. 
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The  Instruments  with  which  the  foregoing  observations  are  made,  are 
placed  in  the  Western  Verandah  of  the  Honourable  Company's  Obser- 
vatory ;  at  about  five  feet  above  the  surface  of  the  ground,  and  twenty- 
seven  feet  above  the  level  of  the  Sea ;  the  thermometer  was  made  on 
purpose  for  the  Observatory,  and  at  75°  (the  only  point  at  which  a  com- 
parison has  been  made)  it  was  found  to  differ  insensibly  from  the  Royal 
Society's  Standard;  the  barometer  is  one  of  two  Standards  which 
have  been  lately  constructed,  and  may  be  depended  upon  to  0,0100 
an  inch. 

J.  Crisp,  Major. 

Hn  C,  Acting  Astronomer, 
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Ord.    III.— RASORES,  111.    Swains.— Came  Birds  and 

Pioeons. 


Family  PAVONID.E. 


Gemus  PAVO,  li*-^ Peacock',, 

265.  ~  P.  cristatust  L. — Mohr^  H.  and  Mah. — Common  Peafovch 

The  Peafowl  abounds  in  most  of  the  wooded  districts  of  India,  and  alsa 
in  woody  nullahs,  and  low  jungle  in  various  parts  of  the  country.  It 
breeds  most  usually  towards  the  end  of  the  monsoon. 
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Gewcs  GALLUS,  Briss. 

26C.— 6?.  SanneraiUy  Temm.^Junglee  Moorgh^  U.^Canunon  Jungle 
FowL 

This  Jungle  Fowl  is  tolerably  abundant  in  most  of  the  loAy  jungles 

of  the  South  of  India,  and  is  also  found  in  the  lower  jungle  in  the  Cama- 

tic  and  eastern  range  of  ghauts.    It  is  not,  however,  met   with  in  the 

Northern  Circars.    It  is  very  partial  to  bamboo  jungle.    I  once  found 

the  eggs  of  this  fowl,  seven  in  number,  on  the  ground  in  dense  jungle 

at  the  foot  of  the  Neilgherries.    They  were  of  a  light  pinkish  cream 

colour. 

267.— G^.  Bankiva^  Temm.— Berf  Jungle  Fowl. 
This  species,  hardly  distinguishable  in  appearance  from  many  of  the 
domestic  varieties,  and  unquestionably  the  origin  of  most  of  the  varieties 
of  our  common  fowls,  is  the  only  jungle  fowl  found  in  the  woods  of  the 
eastern  ghauts  in  the  Northern  Division,  and  is  very  abundant  in  some 
parts,  as  in  Goomsoor.  I  do  not  know  exactly  how  far  south  this 
species  extends,  but  know  that  it  is  found  as  low  as  Cummum,  N.  L.  16*. 
The  crow  of  this  bird  is  much  more  distinct  and  nuurked  than  that  of  the 
last  one,  which  has  only  a  broken  and  very  indistinct  calL 


Family  TETRAONIDiE. 

Gehus  ORTTGIS,  UL  Swains.— 27fmf/>odii»,  Temm  ^Three-toed 
Qtudl. 

268.— O.  fmgnoa.-^Hemip.  pugnax.^  Temm.  P.  C.  60-2.— TWroom^gn- 
eoUis  and  Madagascarieniis  of  the  older  authors  f-^OooloOj  H.  in  the 
South  of  India.— rooroA  of  others.— ii/ocA  throated  three^toed  QuaH. 

This  pretty  species  is  tolerably  common  in  most  of  the  well  cultivated 
parts  of  India,  frequenting  low  jungle,  and  also  fields  of  pulse,  cbillee, 
&c.  It  is  sometimes  found  solitary,  often  in  pairs,  but  also  in  bevies  of 
ff,  6  or  7*  It  feeds  on  various  grains  and  seeds,  also  much  upon  insects, 
eq>ecially  white  ants,  and  the  larvae  of  grasshoppers,  &c. 

Colonel  Sykes  and  M.  Teroininck  assert  the  identity  of  the  plumage 
of  both  sexes,  and  though  I  did  not  examine  them  when  I  shot  several 
in  company,  they  were  always  clothed  alike. 
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This  bird  is  oden  caught  and  caged  by*thc  Mossulmauns  of  Southern 
India.  It  has  a  p«>cu1iarly  loud  purring  call,  and  this  is  made  u:ie  of  to 
ensnare  others  in  the  following  manner.  The  female  is  taken  into  the 
jungle  in  a  small  cage,  chiefly  during  the  breeding  season,  which  is  said 
to  be  (in  the  Carnatic)  about  the  end  of  the  monsoon.  The  cage  has  a 
small  plank  in  front  of  the  bars,  over  which  an  arched  cover  is  made  to  fidl 
by  the  snapping  of  some  thread,  placed  between  the  bars.  It  is  then 
placed  on  the  ground  in  a  low  bush  and  partially  concealed  by  leaves,  &c* 
The  bird  within  begins  its  loud  purring,  and  any  of  its  kind  in  the  neigh« 
bourhood  run  rapidly  to  the  spot,  and  commence  pecking  at  the  bars  of 
the  cage — this  soon  breaks  the  thread,  and  the  spring  cover  falls,  ringing 
a  small  bell  at  the  same  time,  by  which  the  owner,  who  remains  con* 
ceuled,  is  warned  of  a  capture — 15  or  20  are  occasionally  caught  in  this 
way  in  a  single  day. 

Irides  light  yellow;  bill  and  legs  dull  bluish.  Length  6^  inches  ;  wing 
nearly  3^  ;  tarsus  j^^jtha  ;  bill  to  front  |  inch  ;  weight  about  2  oz.  1  dr. 

268,  Bis.  —  O.  Taigoor,  Sykes  ;  figured  Trans.  ZooL  Soc.  vol.  2. 

From  the  few  opportunities  I  have  had  of  observing  this  bird,  I  am 
inclined  to  agree  with  Colonel  Sykes,  and  place  it  as  a  distinct  species.  I 
have  only  procured  it  solitary,  in  long  grass  on  the  more  open  spaces  of 
the  forests  of  the  Western  Coast.  Bill  bluish,  with  a  tinge  of  yellow 
beneath.  Irides  pale  yellow.  Length  6  to  6^  inches  ;  wing  3 ;  tarsus  fully 
-j-'^^ths  ;  bill  rather  shorter  and  less  high  than  in  the  preceding  species. 

269.— O.  Du£sumterit.—Bemip,  DussunUerti,  Temm.  P.  C.^Toorah^ 
Jl,—SmaUest  three-toed  Quail.'-^Buaan  Quail  of  some  Europeans. 

This  very  small  bird,  probably  one  of  the  least  of  the  order,  is  always 
found  solitary,  generally  in  long  grass,  sometimes  in  the  fields  of  pulse* 
It  is  flushed  with  diflSculty,  and,  as  Colonel  Sykes  remarks,  its  flight  is 
abrupt  and  short.  Irides  pale  yellow  ;  bill  dusky  ;  legs  whitish  flesh* 
coloured.  Length  5|  inches ;  wing  nearly  3 ;  tarsus  /^ths ;  bill  firontrV^^ 

Gen.  TETRAO. 
Sdb-gen,  PTEROCLES,  Temm.— iJocA,  or  Whistling  Grouse. 

270.— P.  exuslus,  Temm.  P.  C— 354  and  360.— JBttr-TV^fur,  H.«-Coat* 
won  Whistling  Grouse,^ Rock  Pigeon  of  Europeans. 

This  is  a  very  common  and  abundant  bird  in  most  parts  of  the  open 
country.    It  is  not  found  in  wooded  districts.    It  associates  in  parties 
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TarjiDg  in  number  from  4  or  5  to  50,  or  even  more,  and  frequents  the 
open  stony  plains,  and  bare  fields.  It  flies  swiftly,  and  generally  at  a  consi- 
derable height,  and  as  Colonel  Sykes  has  remarked  ^*  has  a  most  peculiar 
and  piercing  cry  which  often  announces  its  approach  ere  it  is  obserxed.' 
It  feeds  chiefly  on  a  very  hard  kind  of  seed.  When  approached  it  often 
squats  close,  and  it  is  very  difficult  to  distinguish  it  in  some  pieces  of 
ground.  After  its  morning  me  il  it  alviays  goes  to  some  neighbouring 
water  to  drink.  Its  flesh,  which  is  brown  and  white,  is  remarkably  hard 
and  tough,  and  will  keep  longer  than  that  of  any  other  game  bird  ;  this 
hardness  causes  it  to  be  less  ap[»rcciuted  than  it  deserves  to  be,  for,  when 
kept  a  suHlicieut  time  and  well  dressed,  it  has  an  excellent  flavour,  inferior 
to  very  few  of  the  Indian  game  birds. 

I  have  found  its  eggs  several  times   lately  in  the  months  of  January 
and  February,  placed  on  the  ground  without  any  nest,  3  in  number  and  of 
light  olive  greenish  hue,  speckled  with  olive  brown  and  dusky,   of  a  very 
long  shape,  and  equally  rounded  at  both  ends. 

Length  about  13  or  14  inches ;  wing  7 ;  tail  (centre  feather)  5 ;  weight 
of  male  about  9  oz. ;  bill,  legs,  and  naked  skin  round  eye,  cinereous. 

271. — P.  qnadririnctiLs^  Tcmm.  —  Tetrao  Indicxm  of  Gmelin.^/Tim- 
deyree^  \\.~- Painted  Whistling  Grouse  or  Rock  pigfion. 

This  richly  plumaged  rock  grouse,  is  much  more  rare  than  the  last,  and 
unlike  it  is  neither  gregarious  nor  found  in  the  open  plains.  It  lives  in 
pairs,  and  frequents  bushy  plains,  and  stony  and  jungly  hills.  It  flies  but 
a  short  distance,  and  its  cry,  which  is  of  the  same  character  as  that  of  its 
congener,  though  much  less  loud,  and  deeper,  is  never  heard  except  when 
the  birds  are  first  flushed. 

I  have  lately  got  the  eggs  of  this  species,  also,  very  similar  to  the 
other,  bu  rather  small«r,  and  with  the  spots  fewer  and  larger. 

Irides  deep  brown  ;  bill  red  ;  naked  skin  round  eye,  lemon  yellow  with 
a  gieen  tinge  ;  feet  ochre  yellow  ;  claws  reddish.  Length  10  inches  ; 
wing  7i  ;  tail  3  ;  weight  of  cock  bird  about  7  oz. 

Gen.  TEHDIX.'-Partridge. 

272.— P.  picta,  Jard.  and  Selby,  III.  Ornith.— /».  Ilepburnii,  Gray  and 
Hardw.,  HI.  Ind.  Zool. — KaJa  Teetur,  H. — Pavited  Partridge, 

The  painted  Partridge  is  not  found  in  the  Carnatic,  nor  in  the 
Malabar  Coast,  and  I  believe  not  in  the  more  southern  portion  of  the 
table  land.  It  begins  to  be  met  with  first  in  any  quantity  about  N.  lat. 
15*,  in  the  neighbourhood  of  Bellary,  and  becomes  more  numerous  as 
you  advance   towards  the  north.    It  frequents   both  low  busby  jungle 
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and  prain-fiolds,  C5jpc  ially  those  of  wheat,  and  also  lonj;  pjass  by  the 
sides  of  rivers,  water-eourses  and  elsewhere.  The  eock  bird  has  a  most 
peculiar  crowiriir  note,  which  thouf^h  not  very  loud,  is  yet  hear»l  a  long 
way  off.  It  may  be  heard  morning  and  evening  uttering  this  croak, 
generally  seen  to  do  so  whilst  perched  on  a  bu>h.  Mr.  Elliot  says  well 
on  this  subject — "  It^^  peculiar  cry  may  be  expressed  by  the  syllables 
Chr  kf'knrPi/,  pronounced  very  gutturally.  The  poults  chirrup  like 
crickets  "  The  painted  Partridtre  is  not  found  in  coveys,  generally  single 
or  in  pairs.  It  breeds  during  the  mon*<oon,  lays  G  or  7  eggs  of  a  smoky 
bluish  white  colour,  of  an  oval  form,  much  depressed  at  the  thick  end. 
It  id  not  held  in  very  high  esteem  for  the  table.  Bill  blackish  ;  iride.s 
brown;  legs  yellowish  red.  Length  about  12  inches;  tarsus  I /oths  ; 
weight  of  male  about  1 1  oz. 

SiB    Geni'S  FRA^'COLINl:S.-*S/>//rm/  Partridges, 

273.— F.  Ponticnrinuns^—Prrd.  OnentaliH^  Gray  and  Il.irdw.,  111.  lud. 
Zool. —  Teetur,  II. —  Common  Partridge  of  India — Scavenger  Partridge  oi 
some. 

The  common  Partridge  is  found  in  every  part  of  the  peninsula,  both  in 
bushy  ground,  and  more  especially  in  cultivated  lands,  fields  and  ga'dens, 
delighting  in  the  hedge  row^•..  It  perches  freely  even  duriiisc  the  dny. 
The  eock  bird  has  a  most  peculiarly  loud  and  piercing  call.  It  is  often 
caught  and  tamed  by  the  natives,  and  becomes  most  familiar,  ftdlowing 
its  owner  like  a  dog  and  uttering  its  loud  call,  when  whi«»tled  or  spoken 
to.  It  is  also  much  used  for  fighting,  which  it  does  with  great  courage 
and  spirit.  Its  flesh  is  held  in  no  esteem  by  Europeans.  It  breeds 
towards  the  end  of  the  monsoon,  and  in  the  cold  weather.  An  o|)inion 
prevails  among  the  natives,  that  the  partridge  lives  for  seycn  years,  and 
is  then  changed  into  a  Cobra  di  capella  ! 

274. — F,  Spadiccus. — Perd,  Spadiceust  Lath. — Spur^fmcl  of  Europeans 
in  India. 

Unlike  the  last  species,  the  spur-fowl  is  only  found  in  the  denser  jun- 
gles, as  well  as  of  the  Eastern  as  of  the  Western  Coist,  and  genendly 
along  with  the  Jungle  fowl.  It  is  found  in  the  low  brushwood  of  the 
lofty  forests,  and  when  flushed,  as  it  is  with  difficulty,  frequently  perches  on 
the  bough  of  some  lof\}  tree.  It  is  generally  found  in  pairs,  and  feed^ 
on  various  seeds  and  insects.  I  found  the-  craws  of  some  crammed  with 
insects  alone,  among  which  various  species  of  Cimices  were  the  most 
predominant.  Its  flesh  is  excellent  and  of  very  high  flavour.  It  is 
found  on  the  top  of  the  Neifgherries  in  the  dense   woods  there.    The 
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female  lias  been  well  described  by  Colonel  Sykes.  The  natives  generally 
consider  this  bird  as  more  allied  to  the  junqle  fowh  than  to  the 
partridges,  and  it  is  said  to  run  with  its  tail  elevated. 

Bill,  naked  skin  round  eye,  and  legs  red.  Length  H-15  inches;  of 
which  the  tail  is  about  Cu 

Sub-Geni'S  COTURNIX,  Briss.—Q(ai«7*. 

275. — C  Dactylisonans, — Ghaghus^  IL— Large  gret/  Qmil  or  Deccantf 
Quail. 

The  quail  of  Europe  is  by  no  means  common  in  most  parts  of  the 
peninsula,  and  certainly  appears  in  greatest  abundance  during  the  cold 
weather,  though  according  to  Sykes  and  others,  it  remains  and  breeds 
here  during  the  monsoon.  It  is  found  generally  in  long  grass  by  the 
sides  of  rivers,  tanks,  and  nullahs,  or  among  the  graiu-fieldsi  and  gene- 
rally  in  pairs. 

Length  7|  to  8  inches.  Average  weight  about  4 J  oz. ;  bill  dusky 
brown  ;  irides  light  brown ;  legs  flesh-coloured. 

27G. — C.  TextiUsy  Temm. — Perd,  CoromandelicOj  Lath. — P.  olicacea^ 
Buch. —  Batteir^  IL — Black  breasted  Quail. — Rain  quail  of  some. 

This  pretty  little  species  is  very  common  in  most  of  the  well  culti- 
vated districts  of  India,  frequenting  the  fields  in  bevies,  and  also  patches 
of  grass  in  various  situations,  and  low  jungle.  It  breeds  during  the  mon- 
soon :  manv  natives  consider  it  as  (he  male  of  the  last.  Irides  reddish 
brown  ;  bill  hornv  brown. 

Len^'lh  6— GJ  inches  ;  weight  about  2 J  oz, 

277. — C.  argonvdah,  Sykes.— Pcrrf.  Camhayensis^  Auct.  ? — Loioah^  H. 
•^—Bock  Quail — Btutli  Quail  of  some. 

The  common  rock  quail  is  exceedingly  abundant  in  every  part  of  India, 
frequenting  bushy  and  stony  ground,  and  also  the  neighbouring  grain- 
fields  in  considerable  bevies.  It  is  much  used  by  the  natives  for  fightings 
which  it  does  with  great  spirit  and  obstinacy. 

Irides  reddish  brown  ;  bill  dusky  blackish  ;  legs  red.  Length  6— 6| 
inches. 

278.  (7.  pnitdh^  Sykes —P(wrf.  ruhiginosa,  Valenc. — Geerzah,  H.— 
Forest  quail. 

I  fully  agree  with  Col.  Sykes  in  separating  this  species  from  the  last, 
from  my  own  observations,  its  different  habitat,  and  the  testimony 
of  all  the  quail  fanciers  of  Southern  India,  who  will  at  once  point  out  a 
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Geerzah  among  n  lot  of  '  Lowah8\  It  is  an  inhabitant  of  all  the  forests 
of  S.  India,  and  also  occasionally  and  more  sparingly  found  in  low  jungles, 
and  wooded  nullnlis  in  the  Caruatic  and  other  regions.  It  is  found  at  all 
levels,  from  the  neighbourhood  of  the  sea  to  the  summits  of  the  lofty 
mountains  of  the  Western  Ghauts.  The  Geerzah^  though  also  caught 
and  used  for  fighting,  is  in  less  esteem  than  the  Lowah.  Irides  brown  ; 
bill  dusky  ;  legs  reddish  yellow.     Length  6  J— -63  inches. 

• 

279.  — C  erythrorhjncha^  Sykes.— TiTaAncc  Lowah^  H. — Red-btUed 
Quail. — Black  quail  of  the  Neilgherries. 

This  very  handsomely  plumaged  quail  is  very  abundant  on  the  top  of 
the  Neilgherries,  frequenting  the  low  brushwood  of  the  woods,  and  occa- 
sionally entering  gardens.  As  it  is  mentioned  by  Colonel  Sykes  and  also 
by  Mr.  Elliot,  in  his  Catalogue,  it  is  probably  to  be  found  in  all  the  more 
elevated  districts  of  the  Western  Ghauts. 

Bill  and  legs  fine  red ;    irides  brown.    Length  C|  ;  weight  about  21  oz. 

280. — C.  Chinensis. — Perd,  Chinensis,  Auct. 

There  is  an  accurate  description  of  this  species  of  quail  in  Mr.  Elliotts 
notes,  taken  from  a  single  specimen,  shot  by  a  gentleman  near  Belgaum  in 
the  Southern  Mahratta  Country. 


Fam.  TRUTHIONID^. 

Gbn.  OTIS,  L. 

281. — O,  nigriceps,  Vigors— Gould  Cent.  Him.  Birds. — O.  Edwardsxi^ 
Gray  and  Hard w.,  UL  Ind.  Zool.^-ToAc/ar,  H.— £/!acA-/tea<2ee^ur  Indian 
Bustard, 

This  noble  bird  is  found,  I  believe,  over  all  the  peninsula,  except  per- 
haps on  the  wooded  regions  of  the  Western  Coast,  but  more  numerous  in 
some  localities  than  in  others.  Wherever  there  are  extensive  plains, 
"whether  of  long  grass  or  cultivated,  this  bird  is  most  abundant,  more  es- 
pecially on  the  trap  formation  of  the  north-west  part  of  the  great  table 
land.  The  Bustard  is  frequently  seen  alone,  occasionally  2,  3  or  4  toge- 
ther, and  often  flocks  of  20  or  more  are  seen  feeding  in  company.  Its 
most  fiivourite  food  is  large  locusts  and  grasshoppers,  also  the  common 
black  and  red  mylahris^  various  insects  of  the  genus  buprestis^  scearabaus 
and  others,  caterpiUars,  centipedes,  and  even  lizards.  Mr.  Elliot  men- 
tions a  quairs  egg  entire  having  been  found  in  the  stomach  of  one.    la 
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default  of  insect  food,  it  cats  various  fruit,  grains  and  seeds,  especially  the 
fruit  of  the  Ber  (Zizi/phvt  fiijuba).  Several  small  stones  are  generally 
found  in  the  stomach,  and  I  once  found  some  large  fragments  of  a  brass 
bangle  in  one. 

The  B'Uitard  breeds  most  generally  about  'he  end  of  the  monsoon,  and 
subsequent  cold  weather,  the  female  laying  one  or  two  eggs  ;  it,  however, 
varies  nmch  in  the  time  of  breediu^c.  The  egg  is  of  a  dark  olive  colour, 
with  obscure  darker  blotches.  When  feeding,  it  is  generally  wary  and  diffi- 
cult to  approach,  but  during  the  heat  of  the  day  it  lies  down  either  in 
the  long  grass,  or  in  the  shade  of  some  bush,  and  is  then  often  approached 
quite  close.  It  usually  takes  a  long  flight  when  once  raised,  often  several 
miles,  and  flies  with  a  continued  flapping  of  its  wings,  never  sailing. 

The  Buatnrd  tias  a  loud  hoarse  call,  by  some  compared  to  a  bark  or  a 
bellow,  this  is  rarely  heard  however,  except  when  the  bird  is  alarmed.  It 
has,  however,  another  cry,  as  I  learn  from  Mr.  Elliotts  notes,  which  is  pro- 
bably the  cull  to  its  mate.  I  extract  Mr.  Elliotts  note  on  the  subject. 
"  October  J  2th,  killed  a  large  coc^  bustard.  When  first  seen  he  w«9 
making  a  curious  noise,  like  a  person  in  pain  moaning,  which  was  heard  at 
a  considerable  distance.  I  at  first  thought  it  proceeded  from  some  one 
in  di  stress,  and  rode  towards  the  spot  under  that  impression,  until  I  saw 
the  hustanl,  lie  was  strutting  about  on  some  high  ground,  expanding 
his  tail,  ruffling  his  wings,  and  distending  his  neck  and  throat,  making 
the  feathers  stand  out  like  a  ruff.  I  frequently  afterwards  heard  the 
moaning,  always  at  the  same  season." 

The  gular  pouch  of  the  cock  bird  can  contain  three  quarts  of  water  and 
more. 

Length  of  male  A\  feet ;  wing  30  inch ;  tail  13  ;  tarsus  8| ;  bill  (front) 
3  ;  expansion  of  wings  nearly  8  feet ;  weighs  sometimes  25  or  26-lbs. 
The  female  is  about  a  third  less  and  measures  about  3^  feet  in  length. 

282.— O.  aunta,  Lath.,  Jard.  and  Sclby,  HI.  Om.— O./u/ro,  Sykes.^ 
probably  also  O.  Indica,  Auct. — ChnrZy  H.— T'/n-mor,  Mahr. — Kun^ 
nowly  Can. — Florikin  and  Black  Florikiti. 

It  is  still  a  disputed  point  among  naturalists  and  sportsmen  whether 
the  black  florikin  be  a  distinct  species  from  the  common  one,  or  not-^ 
and  the  only  two  writers  on  Indian  Ornithology  who  have  observed  the 
bird  in  its  native  haunts,  viz.  Major  Franklin,  and  Colonel  Sykes,  have 
pronounced  it  to  be  a  distinct  species.  From  the  synonyroes  I  have 
adopted,  it  will  be  seen  that  I  consider  them  identical,  and  from  my 
own  observations  I  have  concluded  that  the  black  florikin  is  the  cock 
bird,  in  its  summer  or  breeding  plumage  onfi/,  Colonel  iSykes  haviog 
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accurately  described  its  winter  dress  as  being  almost  identical  with  that 
of  the  female.  I  may  here  state  that  there  are  two  other  opinions  pre- 
valent in  India  on  this  subject.  One  is  that  the  black  florihin  is  the 
young  bird,  and  that  he  changes  to  the  livery  of  the  female ;  the  other 
is  that  he  is  the  adult  cock  bird,  but  that  he  does  not  change  his 
plumage.  The  following  are  the  chief  reasons  i  have  for  consider* 
log  the  black  florihin  as  the  nuptial  plumage  of  the  common  or  fulvouM 
florihin, 

Ist.     All  black  floiikin  examined  by  me  (and  others,  I  believe,)  have 
been  males. 

2d.  The  black  florihin  agrees  exactly  with  the  characters  of  the  male 
of  the  0.  ftdca,  as  described  by  Sykes,  in  size,  length  of  wing,  and 
acumination  of  the  quill  feathers — the  points  of  difference  from  the  female. 
3d.  The  time  of  the  first  appearance  of  the  black  plumage  of  the 
florihin  corresponds  with  the  era  preceding  the  breeding  season— and  its 
disappearance  also  coincides  with  the  termination  of  the  breeding  sea- 
son ;  and  I  have  seen  specimens  in  all  states  of  progressive  change,  from 
the  female  garb  to  that  of  the  perfect  black  florikin,  and  again  from  this, 
their  nuptial  plumage,  to  the  more  sobttr  livery  of  the  rest  of  the  year. 

4th.  No  males  io  the  grey  or  fulvous  plumage,  in  which  at  least 
some  black  feathers  were  not  visible,  were  ever  shot  by  me  during  the 
breeding  or  summer  season,  i.  e.  from  June  to  November. 

5th,  I  may  cite  the  evidence  of  Lieutenant  Foljambes,  in  a  brief 
paper  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  in  which  he  states 
it  as  his  belief*  that  they  are  the  same  bird,  but  that  the  black  one  is 
only  met  with  in  Guzrat  during  the  monsoon,*  i.  e.  the  breeding  season. 
Lastly — I  may  state  that  several  successful  sportsmen,  to  whom  I  have 
lately  mentioned  my  opinion  on  this  subject,  fully  agreed  with  me,  and 
even  the  opinion  of  those  who  considered  the  black  birds  to  be  young 
ones,  is,  I  think,  to  be  added  to  the  testimony  in  favour  of  the  black  being 
the  breeding  plumage  of  the  male  bird. 

In  the  neighbourhood  of  Jaulnah,  whcre-my  observations  have  been 
chiefly  made,  I  have  seen  the  male  bird  just  commencing  to  assume  the 
black  plumage  early  in  May,  and  I  believe  the  majority  of  them  have 
assumed  the  perfect  black  plumage  by  the  beginning  of  August.  By  the 
middle  of  November  most  of  them  have,  with  the  exception  of  a  few- 
stray  feathers,  occasionally  re-assumed  their  more  sober  grey  lively. 
I  am  perfectly  aware  that  there  are  many  occasional  exceptions  to  this  ; 
dependent,  however,  I  am  convinced,  chiefly  on  the  well  known  great 
irregularity  of  the  time  of  breeding,  so  common  in  hot  countries,  where 
the  birds  are  not  compelledf  aa  they  are  in  a  cold  coantry,  to  limit 
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their  season  of  breeding  to  an  odd  month  or  two  :  and  also  partly  on  the 
fact  hereafter  mentioned  of  many  pairs  breeding,  especially  towards  the 
south  of  the  peninsula,  after  the  great  annual  immigration  in  October 
and  November. 

The  most  general  time  of  breeding  of  the  florikin  about  Jaulnah,  is 
the  months  of  August  and  September.  Birds  have,  however,  been  flushed 
from  their  eggs  as  late  as  October.  During  this  season  the  females  are 
remarkably  shy  and  war}%  and  flushed  with  difSculty,  and  during  the  whole 
monsoon,  cock  birds,  either  in  a  state  of  change,  or  in  the  perfect  black 
plumage,  are  almost  the  only  ones  to  be  met  with.  I  am  informed  by 
native  sportsmen  that  the  black  bird  is  occasionally  seen  in  company 
with  the  hen  at  this  time,  or  walking  round  her  whilst  sitting  on  her  eggs, 
yet  I  think  it  probable  that  the  cock  birds  withdraw  from  the  society  of 
the  hens  soon  after  incubation  has  commenced. 

Though  a  few  couple  remain  in  most  parts  of  the  country,  fbr  the 
whole  year,  and  breed,  yet  the  great  body  of  them  undoubtedly  migrate 
to  the  peninsula  at  the  beginning  of  the  cold  weather  in  October,  and 
remain  till  March  or  April,  when  they  emigrate  for  the  purpose  of  breed* 
ing.  As  before  mentioned,  after  their  arrival,  several  couples  undoubtedly 
breed,  sometimes  as  late  as  December  and  January,  especially  in  the 
Carnatic,  the  Northern  Circars,  and  Mysore.  I  believe,  however,  that 
the  great  majority  of  them  do  not  breed  afler  their  arrival  in  the  south, 
and  that  such  as  do  are  probably  the  ones  bred  late  in  the  south  of  the 
peninsula  the  previous  year,  and  which  were  not  sufficiently  matured  to 
do  so  along  with  the  others,  in  the  early  monsoon  season  of  Upper  India. 
In  the  Carnatic,  as  about  Trichinopoly,  at  the  commencement  of  the  season 
in  October,  a  cnnAiilerable  number  of  those  brought  in  by  the  native 
shikarees  aie  black,  chiefly,  however,  in  a  state  of  change  from  the  perfect 
plumage — they  leave  this  district  in  February. 

I  am  informed  that  in  the  Nellore  and  Guntoor  districts,  both  the  most 
celebrated  florikin  grounds  in  Southern  India,  the  florikin  do  not  arrive 
in  any  numbers  till  November,  and  black  birds  are  hardly  ever  met  with. 
This,  I  may  remark,  is.an  additional  proof  in  favour  of  my  opinion.  A  few 
couple,  most  probably,  remain  even  here,  in  the  wilder  and  more  sequester* 
ed  parts,  for  I  have  heard  of  a  black  florikin  being  killed  in  the  Tinnevelly 
district  in  the  month  of  August.  In  the  Southern  Mahratta  Country,  as 
I  learn  from  Mr.  £lliot*s  notes,  the  florikin  arrive  towards  the  end  of 
September,  and  remain  till  April,  except  a  few  stray  birds  in  a  $tate  of 
change  that  remain  through  the  monsoon. 

The  florikin  frequents  long  grass  in  preference  to  any  other  situation. 
It  is  sometimes  met  within  the  grain-fields,  also  in  fields  of  cotton  and 
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dholl,  and  in  the  Carnatic  so  much  ia  those  of  the  grain  called  wanagon^ 
as  to  be  named  the  "  Wanagon  Bird''' 

It  feeds  chiefly  in  the  morniog,  and  is  then  easily  raised,  but  during 
the  heat  of  the  day  it  lies  very  close,  and  is  flushed  with  difficulty.  It 
seldom  flies  far,  but  oflen  runs  a  long  way  to  escape  being  raised, 
especially  on  open  ground.  The  chief  food  of  the ^onAfn  is  grasshoppers. 
I  have  also  found  blister  beetles  (Afylabris),  scarabsei  and  other  insects, 
and  even  occasionally  centipedes  and  small  lizards.  I  have  sometimes, 
though  rarely,  heard  it  utter  a  kind  of  sharp  quirk  as  it  rose  from  the 
ground.  It  has  also  a  kind  of  feeble  plaintive  chirp,  or  piping  note  when 
running.  Its  flesh  is  delicate,  and  of  excellent  flavour,  and  it  is  the  most 
esteemed  of  the  Indian  game  birds ;  and  its  pursuit  is  a  favourite  sport. 
From  the  open  nature  of  the  ground  it  frequents,  it  is  well  adapted  for 
being  hawked,  and  both  the  Luggur  and  Shaheen  are  often  flown  at  it. 

The  egg  is  of  a  stunted  thick  ovoid  form,  very  obtuse  at  the  larger 
end,  and  of  a  dark  olive  colour. 

Length  of  the  male  18-19  inches ;  of  wing  8 ;  tail  4 ;  tarsus  hardly  4  ; 
bill  front  ItV^^^;  weight  16-18  oz. 

Length  of  female  19|  to  21  inches ;  of  one  20^ ;  wing  9]  ;  tail  nearly 
5 ;  tarsus  4^  ;  bill  front  1^  ;  weight  20  to  24  oz. ;  bill  dusky  above, 
edges  of  upper,  and  all  lower  mandible,  whitish.  Irides  pale  yellowish  $ 
legs  dirty  whitish  yellow. 


Family  COLUMBIDiE.— P^^^ww  and  Davei. 

GsNus  PTILINOPUS,  Swains. 

283.— P.  Elphinstonii^  Sykes. — Imperial  Pigeon  of  the  Neilgherries. 

I  have  hitherto  only  found  this  fine  pigeon  in  the  dense  woods  on  the 
summit  of  the  Neilgherries,  in  small  parties,  or  single.  It  is  a  retired 
and  wary  bird.  I  found  various  fruits  and  small  shells  in  its  stomach. 
Irides  ochre  yellow.    Length  about  15  inches. 

Gbnus  CARPOPHAGA,  Selby. 

284.— C.  cmea. — Col.  cenea^  Kxxct.'^Pogonnah^  Mai. — Imperial  Oreen 
Pigeon. 

The  imperial  p^ean  of  Europeans  on  the  West  Coast  is  found  in  aU 
the  lofty  forests  of  the  West  Coast,  single  or  in  small  parties  of  3  or  4. 
It  feeds  on  various  kinds  of  fruit,  and  has  a  single  low  plaintive  note. 
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Irides  and  orbits,  lake  red ;  bill  slaty,  at  base  above  red,  at  tip  bluish 
white ;  legs  lake  red.  Length  16  to  18  inches.  I  have  never  8e«*n  this 
bird  with  the  knob  on  its  bill  as  represented  in  books,  nor  have  I  heard 
of  its  ever  being  present. 

285. — (?.  cuprea, — New  species?. — Copper  winged  Imperial  Pigeon, 
I  possess  a  single  specimen  of  a  fine  pigeon  shot  in  the  Wynaad  by 
Captain  Pope,  of  the  Bombay  army,  to  which,  if  it  be  a  new  species,  the 
above  name  may  be  applied.  It  might  be  considered  as  the  young  of 
the  last,  but  its  large  size,  and  the  testimony  of  other  sportsmen  of  a 
copper  u'tTifred  pifreon  found  in  Coorg,  lead  me  to  suppose  it  distinct. 
I  add  a  brief  description,  ilead,  neck,  and  beneath  pale  lilac  grey  or 
dun  colour ;  chin  white  ;  back  and  wings  brownish,  with  a  faint  coppery 
gloss  ;  rump  dark  glossy  cinereous ;  quills  and  tail  dusky  black,  the 
latter  tipped  with  cinereous ;  under  tail  coverts,  yellowish  white.  Irides, 
orbits  and  feet  red ;  bill  red  at  base,  cinereous  at  tip.  Length  18  iochea ; 
wing  9i  ;  tail  6$. 

Gbhus  VINAGO,  Cuvier.— C7rtf«i  Pigeom, 

286.— F.  militarisf. — Hwrriala^  vulgo  Hurwa^  H,^Common    Green 

Pigeon. 

This,  the  largest  of  its  genus  found  in  the  peninsula,  is  at  the  same 
time  by  far  the  most  common  and  universally  spread,  frequenting  not 
only  jungles,  but  groves,  gardens,  and  especially  the  fine  avenues  of  old 
banian,  and  other  trees  thut  line  many  of  the  roads  in  the  southern  part  of 
the  peninsula.  It  associates  in  large  flocks,  feeding  much  on  the  fig  of  the 
banian,  and  various  other  fruit  trees.  When  seated  quietly  they  are  very 
difficult  to  distinguish  among  the  green  leaves. 

Many  are  often  brought  down  at  a  single  discharge  even  when  only  1  or 
fi  were  visible.  The  green  pigeon  has  a  high  flavour,  and  is  considered  ex- 
cellent eating.  As  there  is  some  doubt  about  the  descriptions  of  this  bird, 
which  is  represented  as  having  red  legs,  and  as  Gould  has  figured  as  one 
of  the  sexes  of  this,  a  totally  distinct  species  not  found  in  the  peninsula, 
'  here  add  a  brief  description. 

Head  and  neck,  blue  grey  ;  back  of  neck,  yellowish  olive,  bordered  by  a 
narrow  band  of  blue  grey ;  chin  and  throat  grey,  tinged  with  green  ;  back 
imd  wings  olive  green;  shoulders  bluish  purple;  breast  and  abdomen 
yellowish  green,  mixed  with  bright  yellow  towards  the  lower  abdomen  and 
Tent ;  under  tail  coverts  reddish  cinnamon  colour,  edged  with  yellowiah 
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white  ;  feathers  of  tarsus  bright  yellow  ;  thigh  coverts  green,  edged  with 
whitish ;  tail  entirely  gray  above  ;  beneath  blackish,  with  a  broad  margin  of 
bluish  white  ;  feet  saffron  yellow  ;  irides  fine  smalt  blue,  with  an  exterior 
circle  of  carmine ;  bill  thick  and  strong,  greenish  white  at  base,  bluish  at 
the  tip.     Length  12  inches  ;  wing  7^  ;  tail  4. 

In  the  young  birds  the  under  tail  coverts  are  dusky  green,  edged  with 
whitish,  and  this  is  the  only  material  difference  I  have  observed  among 
numerous  specimens  from  all  parts  of  the  country, 

287.— F.  aromalica,  Auct. -^Marroon-backed green  pigeon, 
I  have  only  found  this  handsome  green  pigeon  in  small  parties,  in  thick 
forest  jungle  in  Malabar,  and  at  the  foot  of  the  Neilgherries.  One  speci- 
men differs  somewhat  from  the  of  hers  in  having  the  face,  forehead  and 
chin  yellow,  the  under  tail  coverts  mottled  with  green  and  white,  and  in 
the  bluish  white  tip  of  the  lateral  tail  feathers  being  broader.  This,  I 
think,  may  be  a  young  bird. 

Bill  and  irides  as  in  last :  the  former  much  more  slender ;  feet  and  legs 
lake  red.     Length  about  lOJ  inches  ;  wing  nearly  6  ;  tail  4. 

288. —  V,  o^nM.— New  species  P — Young  of  last  ? 

DMcr.— Forehead  and  head  grey ;  rest  of  plumage  green ;  yellowish  on 
chin  ;  tail  with  centre  feather  green  ;  exterior  cinerous,  with  a  black  band 
near  tip  ;  under  tail  coverts  barred  with  white  and  green  ;  bill,  irides,  and 
feet  as  in  the  last ;  bill  stronger.  Length  about  10| ;  tail  8).  This  may 
be  considered  as  the  young  of  the  last,  which  it  resembles  in  size  and  form, 
but  the  absence  of  the  rich  marroon  colour  of  back  and  wings,  the  fact  of 
its  being  always  found  separate,  and  other  circumstances,  have  in- 
duced me  for  the  present  to  consider  it  as  distinct.  I  have  seen  specimens 
of  this  pigeon  in  several  collections  made  on  the  West  Coast,  but  have 
only  obtained  it  twice  myself  in  forest  jungle,  and  both  times  solitary. 

289. —  V.  bicincta. — New  species? — V.  purpurea,  Auct.,  Brown  111. 
Zool.  ? — F.  vemans,  var..  Less.  Traits. — Purple  and  orange  breasted  green 
pigeon, 

Descr. — Back  of  head  and  neck  above  blue  grey;  forehead,  top  ofhead, 
face,  chin,  throat,  belly  and  rest  of  the  plumage  above,  green  of  different 
shades  ;  a  broad  band  of  orange  or  bright  cinnamon  yellow,  on  the  breast, 
separated  from  the  green  of  the  throat  by  a  light  purple  band ;  lower  belly 
and  vent  yellow  ;  some  of  the  feathers  streaked  with  green  ;  under  tail 
coverts  entirely  cinnamon  colour  :  tail  above  grey,  with  a  central  dark  band, 
and  edged  lighter  ;  beneath  almost  black ;  whitish  at  the  tip  ;  edges  of  the 
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wing  cover  ts  marked  with  yellow  more  broadly  than  in  the  other  of  this 
genus.  Length  about  10  inches  ;  wing  6  ;  tail  rather  more  than  4  ;  feet 
red ;  bill  and  irides  as  in  others  of  the  genus. 

I  have  only  seen  this  very  prettily  plumaged  green  pigeon  in  a  tract  ci 
jungle  near  the  sea  coast,  south  of  Tcllicherry. 

289,  bis.  V.  imf cofor.— New  species  ? — Young  of  last  ? 

Descr, — Above  entirely  olive  green,  except  a  shade  of  blue  grejoD  the 
back  of  the  neck  ;  beneath  and  forehead  yellow  green,  almost  yellow  at  the 
vent ;  under  tail  coverts  white,  mixed  with  yellow  and  cinnamon ;  tail  and 
wings  as  in  the  last.    Length  the  same  ;  wings  and  tail  rather  shorter. 

I  shot  a  single  specimen  of  this  pigeon  in  a  grove  of  trees  at  Bimlipatam, 
in  the  Northern  Circars,  and  have  never  again  seen  it.  It  is  of  the  same 
slender  make  as  the  last  species,  and  may  be  a  young  bird,  but  its  veiy 
different  locality  has  led  me  to  place  it  separately  for  the  present. 

Gen.  COLUMBA. 

290.— C  cenas^L.^Kabootur^  H. — Blue  pigeons. 

The  blue  pigeon  abounds  over  all  India,  occasionally  found  in  the  more 
open  spaces  of  jungles,  especially  in  rocky  districts,  and  in  the  neighboar- 
hood  of  waterfalls— but  more  generally  in  the  open  country,  inhabiting 
walls  of  villages,  pagodas,  wells,  and  any  large  buildings,  and  breeding 
chiefly  in  old  walls. 

Irides  orange  ;  legs  red. 

291. — C.  Javanica.^ Bronze-winged  Dove. — Imperial  Dove  of  some. 

This  very  lovely  pigeon  somewhat  approaches  the  turtles  in  form,  and 
may  be  considered  as  a  link  joining  them  to  the  pigeons,  from  which 
it  differs  in  having  rather  longer  tarsi,  and  in  the  outer  toe  being  slightly 
shorter  than  the  inner. 

It  is  a  denizen  of  the  thickest  jungles,  coming  to  the  more  open  spacet 
to  feed.    I  have  seen  it  in  Goomsoor,  in  Malabar  and  the  Wynaad,  and 
near  the  top  of  the  Neilgherries,  on  the  Coonoor  pass.    It  feeds  chiefly 
on  the  ground  on  various  seeds,  is  solitary,  a  shy  and  wary  bird,  and  of 
very  rapid  flight.    Irides  orange.    Length  nearly  12  inches. 

Gbn.  TURTUR,  Selby.— JPocAteA,  H.— Dovet. 

292.— T.  %riiiii#.— Coi.  tigrina,  Ttmm.^Chiiroka  Fachtah,  H. 
This  handsome  dove  is  most  abundant  in  the  neighbourhood  of,  and 
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amoDg  thick  and  lofty  jungles.     It  is,  hoTvever,  also  met  with  in  groves  of 
trees  in  the  neighbourhood  of  the  more  wooded  villages  and  towns,  both 
in  the  Carnatic  and  Deccan. 

Irides  lake  red  ;  length  about  12  inches,  of  which  tail  is  5.  I  have  seen 
a  nearly  albino  variety  of  this  bird  once  or  twice,  being  of  a  pinkish  white 
colour  throughout. 

293. — T,  Cambayensis, — CoL  Cambayensis,  Lath. — Tortroo  Fachtah,  H. 

This  little  dove  abounds  over  most  of  India,  both  in  low  jungles  and 
near  villages  and  cantonments,  being  found  especially  towards  the  north 
in  every  garden,  and  frequenting  stable  yards,  houses,  &c. 

Irides  dark  brown. 

294 — T»  risoria, —  Col,  risoria,  L,^Dhor  Fachtah,  H. 
This  large  dove  is  found  over  all  the  country,  frequenting  hedges  and 
trees  in  the  neighbourhood  of  cultivation,  also  low  bushy  jungle. 
Irides  fine  ruby  red. 

295. — T.  humilis. — CoL  humHis,  Temm^^Serotee  Fachtah^  H. 

Found,  though  more  rarely  than  any  of  the  last,  overall  India,  frequent- 
ing groves  of  trees,  hedge  rows,  &c.  in  the  neighbourhood  of  cultivation. 

Irides  dark  brown. 

None  of  these  four  doves  are  gregarious,  being  generally  found  in  pairs, 
though  at  certain  seasons  they  occasionally  congregate  in  flocks  of  various 
size. 

29C.— r.  meena.—CoL  meena,  Sykes.—Col  Turtur,  xeor,  f—KuUur 
Fachtah,  H. 

I  have  hitherto  only  found  this  species  of  dove  in  the  jungles  of  Goom- 
soor,  where  it  is  tolerably  abundant,  associating  in  flocks  of  various  size. 
It  is  enumerated  by  Mr.  Elliot  as  found  in  the  Southern  Mahratta 
Country,  but  I  did  not  observe  it  in  the  forests  of  Malabar. 

Irides  orange.    Length  13  inches. 

(To  be  continued.) 
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11. — List  of  Minerals  for  presentation  to  the  Society^  collected  from 
various  parts  of  the  Nizanis  territories^  Ceded  Districts,  Kurnooly  Ikm 
Southern  Mahratta  Country,  Mysore,  ^x.—By  Lieut.  T.  J.  Newbold, 
2Sd  Light  Infantry, 

No.  1.— A.  Gneiss  of  Dummul  at  the  base  of  the  Kupputgode  hilU, 
Southern  Mahratta  Country,  the  weathered  transition  gneiss  of  Christie. 

No.  1.— B.  Not  weathered  variety,  same  locality,  with  pale  rose- 
coloured  felspar. 

2. — Mica  schist,  compact  variety,  Kupputgode  hills.  Before  the  blow- 
pipe, per  se,  in  the  platinum  forceps,  this  rock  fuses  into  a  black  enameL 

3. — Yellowish  brown  jaspery  chert,  same  locality  as  the  above,  used  by 
Hyder  and  Tippoo  for  gun-flints ;  fracture  conchoidal,  traoslucent  at 
edges. 

4.^Basanite,  or  flinty  slate  traversed  by  quartz  veins,  associated  with 
the  schists  of  the  Kupputgode  range. 

5.— Latcretoidal  rock,  into  which  the  higher  and  more  ferru^nons 
portions  of  the  schists,  composing  the  Kupputgode  hills,  pass. 

6.— Black  oxide  of  manganese,  combined  with  oxide  of  iron  and  alu- 
mina ;  with  decomposing  quartz  and  felspar  veins :  thee  xterior  exhibit- 
ing a  disposition  to  the  botryoidal  structure. 

7 . — Variety  of  the  above. 

8. — Do.  do. 

9.— Porphyritic  chlorite  rock.  Pale  rose-coloured  crystals  of  felspar 
imbedded  in  a  siliceous  paste,  coloured  by  chlorite  ;  some  of  the  crystals 
decomposing  into  a  whitish  clay.  This  rock  is  associated  with  the 
siliceous  chlorite  schist  of  the  Kupputgode  hills.  Although,  petrogra- 
phically  considered,  it  might  be  correctly  pronounced  a  porphjTy,  yet  I 
have  preferred  the  name  just  given  it,  as  more  in  kt^eping  with  the  geo- 
gnostic  position  of  the  rock.  This  ro;k  I  have  seen  in  various  parts  of 
Mysore  and  the  Ceded  Districts,  associated  with  granite  and  the  primary 
schists. 

10. — A.     Chlorite  slate,  same  locality. 

10. — B.  Do.  siliceous  variety,  exhibiting  the  tendency  of  this  rock  to 
split  into  rhomboids. 

11. — Siliceous  mica  slate,  some  locality,  showing  traces  of  copper. 

12.— WTiite  sub-crystalline  limestone — the  more  granular  varieties 
closely  resemble  Carara  marble— in  veins  in  the  schistous  diorite,  Kup- 
putgode range. 

13th.— Do.    do.  altered  in  colour,  near  line  of  contact  with  the  slate. 

1 4th. — Rhomboidal  calc-spar,  same  locality. 
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15th. — Singular  calcareous  rock  ;  composed  of  minute  angular  frag* 
ments  of  a  dark  gli<t''ning  quartz,  and  crystals  of  pnle  flosh -coloured 
felspar,  cemented  together  by  a  greenish,  granular,  sub-crystnllioe  paste, 
composed  chiefly  of  carbonate  of  lime.    It  occurs  In  a  hill   near  the 
Tillage  of  Hurti,  on  the  soutbem  flank  of  the  Eupputgode  range,  not  far 
from   the   Putwurden's  territory.     The  hill  has  a  mammirorra    shape, 
having  its  surface  covered  with  detached  angular  and  rugged  masses  of 
this  rock,  which  appear  to  have  been   subjected  to  the  action  of  violent 
disruptive  force.     It  is  very  likely  to  be  mistaken,  from  the  colour,  hard« 
Dess  and  granular  texture,  for  a  variety  of  massive  siliceous  chlorite  rock, 
and  in   some   specimeus  resembles  diallage  and  serpentine ;  but  on  the 
application  of  a  lens,    and  indeed  by  the  naked  eye,  on  closer  in- 
spection, its  true  aggregate  character  may  be  distinctly  recognized.    The 
application  of  dilute  nitric  acid  to  the  rock  in  substance  excites  but  a 
feeble  eflervescence ;  but  on  the  powder  the  extrication  of  carbonic  acid 
gas  is  abundantly  evident.     It  often  imbeds  cubic  pyrites  of  iron.    The 
felspar,  the  dark  quartz  crystals,  and  dull  green  hue  of  the  rock,  possi- 
bly indicate  its  origin  from  the  chloritic  slates  of  the  Rupputgode   hills. 

16. — Variety  of  the  foregoing,  less  crystalline  in  texture,  imbedding 
cubic  brass  and  liver-coloured  pyrites.  Colour,  dull  green,  with  reddi^nh 
brown  delineations,  assimilating  some  varieties  of  serpentiue.  From  the 
minute  glittering  scales  of  mica,  observable  in  this  rock,  and  its  softer 
texture,  it  would  appear  to  have  been  formed  out  of  the  debris  of  the 
neighbouring  mica  slate.  It  effervesces  with  the  dilute  mineral  acids : 
before  the  blow  pipe,  per  se^  it  phosphoresces  s'ightly,  and  exhibits  oa 
its  edges  shining  points  of  black  enamel.  The  compact  varieties  of  this 
rock  are  susceptible  of  a  high  polish,  and  are  used  as  an  ornamental 
building  stone.  Some  of  the  exquisitely  polished  slabs  in  the  elaborate- 
ly sculptured  little  mosque  in  the  town  of  Lachmai>ir,  in  the  territory  of 
the  Mahratta  Chintaman  Row  Putwurden,  are  of  this  stone,  retaining  the 
pyrites  which  shine  like  so  many  spots  of  gold  on  its  polished  surface. 
The  chlorite  slate  too  of  this  part  of  the  Southern  Mahratta  Country 
imbeds  pyrites. 

17. — Variety  of  the  above,  with  cubic  liver  and  gold-coloured  pyrites, 
projecting  from  the  weather-worn  surface  None  of  these  rocks  have  been 
noticed  either  by  Christie  or  Colonel  Sykes. 

18. — Clay  slate  of  Darwar,  red  and  white,  noticed  by  Christie,  com- 
posed principally  of  decomposed  felspar,  more  or  less  coloured  with 
iron,  and  having  a  loose  aggregation.  Chlorite  also  occurs  ;  and  to 
the  presence  of  this  mineral  may  be  attributed  the  peculiar  shining 
flaky  structure,  and  the  greenish  tinge  of  many  of  the  surrounding  slateB. 
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The  specimen  is  from  abed  of  slate  that  has  suffered  considerable  flexure 
from  the  iotrasion  of  a  dyke  of  basaltic  greenstone,  and  from  its  softness 
assimilates  the  character  of  a  shell  or  slate  clay.  Before  the  blow-pipe 
the  whiter  portions  melt,  per  #<?,  into  a  white  enamel;  the  red  parts  blackea 
at  first,  and  fuse  with  some  difficulty  into  a  shining  black  slag,  more  or 
less  affected  by  the  magnet. 

19. — Dark  blue  roofing  slate  of  Kulladghee,  occurs  both  laminar 
and  massive,  it  is  easily  cut  by  the  Wudras  on  the  spot  into  excellent 
writing  or  roofiog  slates.  Some  varieties  are  so  massive  that  pillars,  many 
Ceet  in  height,  are  quarried  from  it,  and  some  so  finely  lamellar  that  leaveSf 
two  or  three  feet  square,  almost  as  thin  as  pasteboard,  may  be  separated. 
A  capital  writing  slate  and  pencil  were  cut  for  me  out  of  the  quarries,  and 
shaped  and  polished,  all  in  a  couple  of  hours.  This  formation  fumiahes 
good  hones  ;  specimens  of  which  I  have  already  furnished. 

20. — Variegated    clay  slate,    penetrated    by    calcarious    infiltratioD, 
associated  with  transition  limestone  of  Kulladghee. 
21. — Chlorite  slate,  ofKiltoor. 

22. — Talc  slate  from  the  Falls  of  Gairsipa,  Western  Ghauts,  reddish 
grey ;  less  weathered  portions,  greenish  grey ;  streak  nearly  white,  sectile, 
greasy  feel,  structure  laminar  tables,  glimmering  lustre,  translucent  at  edge, 
easily  frangible.  Almost  infusible  before  the  blow -pipe,  the  plates  separate 
and  whiten. 

23. — Actynolitic  schist,  associated  with  the  talc,  mica  and  hornblende 
schists  at  the  Falls  of  Gairsipa.  Minute  acicular  crystals  of  actynolite, 
without  any  common  direction,  distributed  irregularly  throughout  the 
structure  of  this  rock,  impart  a  glimmering  appearance  ;  a  few  scales  of 
mica  are  disseminated :  colour  grass  green,  feci  harsh,  easily  frangible,  frnc* 
tiure  granular,  inclining  to  slaty,  streak  greenish  grey.  Before  the  blow- 
pipe, per  M,  it  first  whitens  and  finally  fuses  into  a  green  enamel. 

24. — Hornblende  schist  or  schistous  dioritc.  Falls  of  Gairsipa,  identical 
with  the  rock  described  by  Christie,  as  consisting  almost  enUrely  of 
hornblende. 
25. — Mica  schist.  Fulls  of  Gairsipa. 

2G. — Do.  do.  imbedding  decaying  garnets  in  dodecahedrons. 

27.^-Mica  schist  passing  into  gneiss — same  locality  as  the  above. 
28. — This  is  the  rock  described  by  Christie,  as  being  a  variety  of  granite, 
which  differs  from  the  common  granite  of  India,  and  as  not  being  so  old ; 
composed  of  small  grains  of  white  felspar,  quartz,  and  mica ;  has,  in  some 
instances  a  slaty  appearance,  and  is  associated  with  gneiss  and  hornblende 
schist. 
From  a  careful  examination  of  this  rock  and  its  associated  schists,  ia 


IS-iO.}  from  the  Peninsula  of  India.  19 

sitiL,  and  from  its  decidedly  stratified  character,  I  should  rather  be  in- 
clined  to  pronounce  it  thick  bedded  or  granitoidal  gneiss  ;  in  some  hand 
specimens,  however,  it  is  not  to  be  distinguished  from  true  granite.  It  it 
an  interesting  specimen  to  the  advocates  daily  gaining  ground,  of  the 
theory  of  the  mineral  metamorphism  of  rocks,  constituting  one  of  the  al- 
most imperceptible  gradations  by  which  a  normal  rock  is  supposed  by 
Keilhan  and  others  to  pass  into  rocks,  generally  considered  abnormal,  or 
in  other  words  involving  doubts  as  to  the  plutonic  origin  of  granite. 
Gairsipa,  not  only  affords  to  the  geologist  an  instructive  and  beautiful 
expose  of  the  rocks  of  the  gneiss  and  mica  schist  system,  the  dip  and 
direction  of  strata,  but  affords  to  the  lover  of  nature,  the  magnificent 
spectacle  of  one  of  the  most  stupendous  (in  point  of  height)  cataracts  on 
the  face  of  the  globe,  tumbling  over  a  precipice  of  these  rocks  more  than 
eight  times  the  height  of  the  celebrated  Falls  of  Niagara.  The  breadth 
of  the  river  above  the  Falls  is  about  300  yards ;  it  was  full  from  bank 
to  bank  at  the  time  of  my  visit :  the  depth  of  the  stream  on  the  average 
about  10  feet.  The  sheer  height  of  the  scarp  over  which  the  waters  were 
precipitated,  according  to  careful  measurements,  twice  repeated,  commu- 
nicated to  mc  by  Mr.  T.  Lushington,  888  feet  to  the  surface  of  the  water 
in  the  basin,  and  the  depth  of  the  basin  300  feet,  making  a  total  of  1188 
feet.  The  height  of  Niagara  is  about  140  feet,  but  the  breadth  of  the 
river  far  exceeds  that  of  Gairsipa. 

29. — Gneiss  of  Gairsipa,  hornblende  replacing  mica,  which  appears  in 
scales,  disseminated  among  the  former  mineral. 

ao. — Variety  do.  do.— same  locality. 

31. — Gneiss  passing  into  hornblende  schist — same  locality. 

32. — Talcose  pot-stone  {lapis  oUaris),  associated  with  the  talc  slate 
in  the  S.  £.  part  of  the  Darwar  district.  Christie  observes,  that  all 
"  the  fine  plaster  with  which  the  walls  of  the  houses  are  covered  in  India, 
and  which  is  so  much  admired  by  strangers,  is  composed  of  a  mixture 
of  fine  lime  and  soapstone,  rubbed  down  with  water :  when  the  plaster 
is  nearly  dry,  it  is  rubbed  over  with  a  dry  piece  of  soapstone  which 
gives  it  a  polish  very  much  resembling  that  of  polished  marble.**  This 
stone  I  have  also  found  associated  with  nsbestUH  iu  the  talcose  slate  of 
the  western  parts  of  Mysore  :  it  is  cut  into  pencils  and  used  by  the  na- 
tives for  writing  on  cloth,  stiffened  and  prepared  with  charcoal,  and  is  held 
in  holy  estimation  both  by  the  Brahmins,  the  Jangams  and  laity  of  the 
Lingayet  sect.  By  the  former  it  is  hollowed  out  into  vessels  used  in 
preparing  their  food,  and  by  the  latter  for  their  phallitic  emblem,  which 
is  preserved  inviolate  from  unhallowed  gaze  in  the  small  silver  box, 
which  the  worshippers  of  the  lingum  invariably  carry   about   their  per* 
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ons  for  the  purposes  of  adoration.  Some  varieties  are  waed  in  parli 
of  the  Ceded  Districts  and  Mysore  to  grind  the  sandal  wood  into  pow- 
der, for  the  composition  of  the  tica,  with  which  some  castes  of  tht 
natives  mark  their  foreheads.  An  argillaceous  variety  procured  be- 
tween Tarputtri  and  Cuddapah  is  carved,  like  the  agalmatolite  of  China, 
into  images  representing  the  whole  Hindu  pantheon,  avntara  of  VuhnOi 
&c.  The  darker  and  more  compact  varieties  often  assimilate  serpentine^ 
and  take  a  fine  polish.  This  stone  is  in  great  request  for  the  larger 
kind  of  idols  that  usually  sit  or  stand  enshrined  in  the  Vimantu  of  ffin* 
du  temples,  and  many  of  the  ancient  inscriptions  of  the  Southern  Mali* 
ratta  Country,  Mysore,  the  Nizam^s  territories,  arc  engraven  on  pillan 
or  blocks  of  this  mineral.  Some  of  the  beautifully  polished  pilburi» 
and  inscribed  slabs  in  the  ruined  temples  of  the  old  Hindu  capital  of 
Bijanuggcr  and  Annagundi  are  of  this  stone.  In  Mysore,  whole  temples 
are  constructed  of  it.  The  dark  coloured  stone,  of  which  the  pillan 
supporting  the  elegant  mausoleum  of  Hyder  and  Tippoo,  near  the  Lsl 
Bagh  at  Seringapatam,  are  composed,  appears  to  me,  after  a  close  exa« 
mination  of  the  pillars  themselves  and  the  quarries  at  Turivicary,  whoice 
the  stone  was  brought,  to  be  a  higlily  indurated  ferruginous,  and  crystal- 
line variety  of  this  rock,  having  some  of  the  characters  of  a  serpentine^ 
rather  than  the  basaltic  or  hornblende  rock,  which  Buchanan  and  Benin 
have  severally  pronounced  it  to  be.  Specimens  of  this  variety  taken 
from  the  quarries  of  Turivicary,  and  also  of  the  potstone  of  Mysore,  I 
have  forwarded  for  presentation. 

33.^ Marble  from  Kulladghee,  pale  flesh-coloured,  occurs  in  beds  and 
veins  in  the  surrounding  slates  and  limestone,  assimilating  in  texture, 
colour  and  fineness  of  polish  the  Tiree  marble,  but  does  not  imbed 
mica,  hornblende,  or  sahlite :  chlorite,  however,  is  sometimes  seen  in 
their  greenish  seams.  Specimens  of  the  lithographic  limestones  near 
Kulladghee  and  Bagalcota,  have  been  already  transmitted  to  the  Society. 

34. — White  marble  from  Bagalcota,  streaked  with  green  chloritic  sonea 
resembling  the  antique  Cipolin  marble. 

35. — Lithographic  limestone  from  Kurnool,  imbedding  stalactifurm 
oxide  of  iron. 

36.^White  marble  from  Kulladghee. 

37.— Drab-coloured  limestone  from  Talicota,  in  the  Rastea^s  territory^ 
laminar  and  compact,  exhibiting  delicate  arborescencies  between  the 
laminae,  or  layers  of  deposition. 

38. — Crystalline  limestone,  approaching  marble  in  texture,  from  Kur^ 
nool.  Colour  mottled  green  and  white ;  translucent  in  thin  fragments, 
difficultly  frangible,  some  varieties  are  so  hard  as  to  give  fire  with  steely 
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fracture  granular  crystalline.  This  stone  is  susceptible  of  a  fine  polish, 
and  might  be  employed  \vith  advantage  in  ornamental  slabs  for  inscrip* 
tions,  vases,  &c.  It  occurs  near  the  line  of  contact  with  the  schistous 
chlorite,  from  which  it  probably  derives  its  peculiar  hardness  and  colour. 
39.  Lim  cstone  of  Kumool  altered  by  contact  with  the  schbtoua 
chlorite ;  colour,  dull  green,  streaked  with  dark  purplish  ferrnginoua 
bands ;  fracture  granular,  sub-crystalline,  extremely  tough  under  the 
hammer,  effervesces  feebly  with  dilute  mineral  acids.  Some  varieties 
imbed  pyrites  and  assimilate  serpentine.  It  occurs  at  Kumool,  and  on 
the  tongue  of  land  between  the  confluence  of  the  Tumbuddra  and  Kist- 
nah  rivers. 

40th.—  Quarts  rock  of  Darwar,  coloured  with  iron,  and  containing 
nests  of  decayed  quartz  and  felspar,  passing  into  kaolin,  and  oAen  tinted 
yellow,  brown,  and  reddish  by  oxide  of  iron.  In  the  hilly  zone  ex- 
tending between  Kittoor  and  Darwar,  there  is  a  variety  that  ex- 
actly resembles  the  rock  composing  the  upper  portions  of  the  cop- 
per mountain  and  Sondur  ranges,  being  of  a  jaspery  and  highly  fer- 
niginous  clay,  sometimes  passing  into  a  true  ore  of  iron,  with  a 
chcrty  quartz  in  alternate  layers,  generally  on  their  edges,  and  vary- 
ing from  the  eighth  part  of  an  inch,  to  an  inch  in  thickness.  The  lami- 
nae are  frequently  contorted  and  bent,  and  impart  a  curious  waved 
or  striped  appearance  to  the  rock.  It  occupies  a  similar  geognostic  po- 
sition, and  is  seen  generally  cresting  the  slaty  hills  around  Kittoor.  Some- 
times, as  Christie  accurately  observes,  the  base  of  the  rock  is  white  or 
grey,  and  traversed  in  all  directions  by  dark  brown-coloured  veins,  high- 
ly impregnated  with  iron  :  but  in  some  specimens,  the  dark  brown  variety 
is  in  much  larger  quantity  than  the  white  basis ;  and  then  the  latter  ap« 
pears  as  if  it  had  been  broken  into  a  number  of  small  angolar  fragments^ 
which  had  afterwards  been  united  by  the  consolidation  of  the  brown  va- 
riety from  the  fluid  form.  This  variety  contains  numerous  small  cavities 
which  are  lined  with  red  haematite  in  the  shape  of  stalactites,  or  having 
a  blistered,  or  mammillary  form.  The  cavities  are  generally  very  smalL 
This  rock  in  petrographical  structure  and  geognostic  position,  we  may 
safely  pronounce  to  be  identical  with  that  composing  the  precipitous 
sides  of  the  Bimagundi  pass  into  the  Sondur  valley  (described  at  pago 
147  Journal  No.  20)  ;  and  associated  with  it,  we  find,  near  Kittoor,  as  at 
Sondur,  a  magnetic  iron  ore  with  polarity,  exhibiting  a  similar  laminar 
structure  and  a  like  tendency   to  split  into  rhomboidal  paralellograms. 

41. — Breccia,  of  the  old  red  sandstone  formation  of  Christie,  from  the 
north  bank  of  the  Malpurba,  Southern  Mahratta  Country ;  a  reddish  brown 
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quartzy  paste  imbedding  angular  fragments  of  white  and  reddish  quartz, 
with  felspar  disseminated. 

42. — Do.  do.  a  ferruginous  paste,  cementing  fragments  of  a  decom- 
posing chert,  apparently  from  veins  in  the  associated  limestone ;  the  paste 
approaches  a  true  iron  ore,  and  contains  small  cavities  lined  with  a  mam- 

miliary  hematite. 

43. — Pudding-stone  from  the  old  red  sandstone  formation,  north  of 
the  Malpurba  : — rounded  pebbles  of  quartz  rock  imbedded  in  a  crystal- 
line reddish  brown  sandstone. 

44. — Diaphonous  quartz  with  a  bluish  tint,  mentioned  by  Christie,  as- 
sociated \^  ith  the  sandstone ;  from  the  hill  south  of  Kulladghee  and 
near  Padshapoor.  I  have  forwarded  specimens  of  the  white  variegated 
sand  stones  of  Badami  and  Mudibhal. 

45.— -Alum  in  whitish  earthy  superficial  efflorescences  between  the 
laminae  and  on  the  air- exposed  surfaces  of  a  purplish  aluminiferous  shale, 
alternating  with  the  old  red  sandstone,  in  the  cliffi  at  the  fiills  of  the 
Gutpurba  near  Gokauk.  The  occurrence  of  this  mineral  in  the  forma- 
tions of  the  Southern  Mahratta  Country  appears  to  have  escaped  the 
observations  of  Marshall,  Christie  and  Sykes.  It  is  found  in  the  lower  por- 
tions of  the  cliffs,  constituting  the  precipice  over  which  the  Gutpurba 
rolls  on  its  passage  to  the  low  country,  through  which  the  Kistnah  flows, 
at  the  bottom  of  one  of  those  singular  and  deep  fissures  that  clear  the 
sandstone  rocks  from  summit  to  base.  The  shale  in  which  it  occurs  is 
a  common  slate  cla}',  of  a  purplish  brown  hue,  and  tastes,  generally,  dis- 
tinctly of  alum,  which,  however,  rarely  appears  in  an  efflorescent  state, 
save  on  air-exposed  surfaces :  it  does  not  resemble  in  the  slightest  degree 
the  globular  greyish  black  alum  slate  of  Europe,  nor  its  bituminous  alu- 
miniferous  shale.  I  have  also  discovered  alum  and  common  salt  in  the 
rocks  of  the  copper  mountain  range  in  a  similar  efflorescent  state,  in  a 
rock,  resembling  somewhat  the  glassy  alum  slate  of  mineralogists,  but 
cellular,  ferruginous,  and  exhibiting  purple  and  yellow  iridescent  hues. 
Captain  Arthur  informed  Sir  Whitelaw  Ainslie  that  he  discovered  alum 
in  Travancore,  in  a  sod  dark  coloured  laminated  earthy  matter,  which 
contained  sulphur  in  the  state  of  sulphuret  of  iron  ;  and  that  at  cer- 
tain depths  in  the  soil,  under  the  laminated  matter,  he  observed  a  regular 
stratum  of  charcoal,  a  circumstance  which  led  him  to  conjecture  that  the 
bed  in  which  the  mineral  is  found  is  of  a  vegetable  origin  ;  and  we  know 
that  it  has  been  ascertained  by  Vauquelin  and  others  that  in  what  is 
termed  the  alum  ore  of  La  Tolfa^  potass  is  met  with  in  considerable 
quantity.  Alum  is  associated  with  the  coal  measures  and  bitumenife* 
rous  rocks  of  Europe,  its  existence  therefore  in  the  sandstone  rocks  of 
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the  Southern  Mahratta  Country  may  be  regarded  with  some  interest,  as 
indicative,  if  not  of  the  existence  of  coal,  at  least  of  the  age  of  the  for- 
mation.  Alum,  we  are  told  by  Dr.  Davy,  exists  in  certain  caves  in  the 
interior  of  Ceylon.  Mr.  Elphinstone  states  that  it  exists  in  the  clay  of 
Calabaugh  in  Cabul,  and  according  to  Captain  Macdonald  Kinneir  it  is 
found  in  the  mountains  south  of  Kelat,  in  the  province  of  Mekran.  It  is 
also  brought  in  considerable  quantities  from  the  mountains  of  Nepaul, 
where  according  to  Mr.  Campbell,  it  is  said  to  exude  from  the  surface  of 
soft  rocks,  and  sometimes  to  be  dug  out  of  their  substance  ;  from  these 
sources  it  is  collected  in  considerable  quantities,  during  the  cold  and  dry 
seasons,  and  carried  by  the  Bhoteahs,  MurmiSy  and  other  hill  people,  to 
Katmandu,  to  be  exchanged  with  the  merchants  of  that  city  for  money 
or  other  articles.  Mr.  Campbell  also  informs  us  that  there  is  a  dark 
bitiuninous  substance,  used  in  Nepaul,  said  to  be  exuded  from  rocks ; 
which  is  called  black  alum  or  salajit :  it  resembles,  in  external  character, 
the  bituminous  alum  ore  which  is  said  to  be  found  in  Sw^eden,  and  in 
many  coal  mines  in  England,  but  there  is  much  vegetable  matter  in  it, 
although  the  Nepaul  physicians  believe  it  to  be  a  mineral.  Alum  also 
exists  in  Behar,  where  it  was  discovered  by  Dr.  Buchanan,  and  also  in  the 
Viudhya  mountains,  but  the  great  bulk  of  this  valuable  mineral,  which  is 
used  extensively  by  the  natives  of  India  in  medicine  and  the  arts,  is 
imported  from  China. 

4 G.— Secondary  trap  of  Christie,  from  the  vicinity  of  Belgaum — vesi- 
cular. 

47.--Amygdaloid  (same  locality)  imbedding  zeolite  and  calc-spar.     A 
more  compact  variety  occurs  imbedding  nodules  of  calcedony.    This 
rock  escaped  the  observation  of  Christie,  who  states  he  never  saw  the 
amygdaloid  in  sitO. 

48.*Lateritic  conglomerate,  capping  slate  and  limestone  of  KuUad- 
ghee. 

49. — Laterite  of  Beder— Nizam's  territory. 

60.— Variety  do.,  exhibiting  interior  of  tubular  sinuous  cavities,  having 
a  greyish  green  indurated  enduit. 

51. — Variety  do.  do.  compact — Beder. 

52. — Do.        do.  near  the  line  of  contact  with  floetz  trap — Beder, 

53. — Do.        do.  with  a  somewhat  canccllar  structure — Beder. 

54. — Indurated  lithomargc  bed,  between  laterite  and  trap— often  calcare- 
ous— Beder. 

55. — Variety  of  laterite  with  cavities  filled  with  white  lithomargic  earth 
— Beder. 

'<t>.  'Purple  llthomarge  in  laterite  of  Beder. 
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57.— Fl<stz  trap,  near  the  lloe  of  contact,  where  the  laterite  is  seen 
snperimposed — Beder. 

58.~Basalt  iinderljing  laterite  cli£Ri  of  Beder. 

09.— Termination  of  black  veins  in  the  laterite  of  Beder,  near  its 
junction  with  the  trap,  in  combination  with  iron  and  alnmina. 

59  A.—- Black  oxide  of  manganese  in  combination  with  iron,  from  veins 
in  laterite  of  Beder. 

60.~Lateritic  conglomerate,  capping  laterite  of  Beder.  It  exactly  re- 
sembles a  similar  rock,  distinct  from  the  true  laterite,  capping  the  late- 
rite of  the  ghauts  and  Western  Coast,  composed  of  ferruginous  nodides, 
cemented  together  by  a  felspathic  paste  of  various  shades  of  yellow, 
brown,  and  red,  coloured  by  oxide  of  iron.  This  rock  occasionally  pre- 
sents a  shining  glazed-like  surface.  In  tracts  where  travertine  and 
limestone  prevail,  as  in  the  vicinity  of  Bijapore,  and  Baugwari,  the  lima 
often  enters  the  cement  of  this  conglomerate. 

61.— Nodule  in  laterite  of  Beder,  imbedding  a  mineral,  with  a  green 
and  purple  iridescent  hue,  probably  iron. 

62. — Laterite  of  the  western  ghauts — Deramani  pass,  Upper  Canara. 

63. — Lateritic  conglomerate,  capping  laterite  of  the  western  ghants, 
summit  of  Hossdroog  pass,  Upper  Canara. 

64. — Laterite  of  the  Western  Coast,  quartzy  variety,  from  Onore. 
Specimens  of  this  rock  from  theMalayan  Peninsula,  Cannanore,  Manga« 
lore,  the  Bisley  and  Heggalla  Passes,  the  lateritic  rocks  capping  the 
slate  and  sandstone  ridges  of  the  Ceded  Districts,  the  neighbourhood 
of  Bangalore  and  Nundidroog,  &c.  have  already  been  transmitted. 

65.— Variety  of  laterite  from  Onore --felspathic. 

66.— Do.  do.  W^estem  Coast,  from  Compta,  north  of  Onore,  ex- 
hibiting the  externally  black  superficies,  so  often  noticed  in  the  weather 
exposed  masses  of  this  rock. 

67. — Variety  from  base  of  western  ghauts,  near  Meeijan. 

68. — Do.        do   from  the  vicinity  of  Soonda,  in  Upper  Canara. 

69. — Do.  do.  from  Banwassi,  in  Upper  Canara,  near  the  western 
boundary  of  Mysore. 

70.— Lateritic  conglomerate,  capping  the  laterite  cliffs  which  oyerHe 
the  floetz  trap  formation  of  the  Deccan  ;  hills  near  the  city  of  Gulberga — 
Nizam^s  territories 

71. — Greenish  white  felspathic  sandstone,  of  an  earthy  friable  tezturei 
with  small  angular  fragments  of  quartz,  associated  with  the  overlying 
trap  at  Bangwari,  near  Belgaum.  It  sometimes  imbeds  dark  ferruginoot 
nodules  in  a  state  of  disintegration. 
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^2. — Travertine  ^ith  dendritic  appearances,  between  Hyderabad  and 
Beder. 

73.— Amygdaloid  associated  with  the  great  overlying  trap  formation  of 
the  Dercan,  containing  globules  of  a  species  of  zeolite,  resembling  apo- 
phyllite  in  its  behaviour  before  the  blow-pipe — frosted  pearly  exterior,  and 
peculiar  splendent  planes.  It  exfoliates,  curls,  and  froths,  before  the 
blow-pipe,  and  finally  melts  into  a  white  enamel.  'Y\\\%  amygdaloid  also 
contains  calc-spar,  mesotype,  and  stilbite.  It  is  from  Ippcrghi,  near 
the  boundary  of  the  Solapoor  Rajah*s  country. 

74.— -Stellated  zeolite  in  rhomboidul  calc-spar,  Solapoor  territory.  This 
is  an  interesting  specimen,  showing  the  gradual  pseudo-morphic  changes 
of  the  two  minerals.  A  white  zone  appears  to  define  the  limits  of  each, 
beyond  this  they  become  in  a  certain  degree  blended :  the  zeolitic  ray» 
may  be  seen  decussating  and  diverging  from  their  several  centres,  through 
the  transparent  substance  of  the  calc-spar. 

75. — Radiated  zeolite — rolled  fragments  from  the  bed  of  the  Bhima— 
Nizam*s  territories. 

76.— Red  jasper  from  the  Kistnah— do. 

77.— Yellow  jasper  from  the  Malpurba— Southern  Mahratta  Country. 

78. — Mocha  stone,  enclosing  nest  of  quartz,  bed  of  the  Bhima. 

79.— Cornelian — bed  of  the  Kistnah,  at  Paugtoor. 

80. — Calcedony— botryoidal,  from  the  vicinity  of  Ippcrghi— Solapoor 
Rajah*»  territory. 

81. — Oriental  agate. — Numerous  s^iecimens  of  this  beautiful  mineral, 
some  assimilating  the  onyx,  sarde,  and  sardonyx,  I  have  already  for- 
warded to  the  Society,  as  also  of  glauconite,  various  kinds  of  zeolite, 
chr}'soprasc,  heliotrope,  &c.,  occurring  in  the  flcctz  trap  formation  of  the 
Deccan. 

82.— Agate  imbedding  quartz. 

83. — Moss  agate— bed  of  the  Kistnah,  at  Paugtoor. 

84. — Amethystine  quartz  crystal,  from  Golconda— Hyderabad. 

85. — Do.  do.  from  Cupputral,  Ceded  Districts,  where  the  sandstone 
romes  in  contact  with  the  granite. 

86. — Pale  buff  coloured  sparry  limestone,  associated  with  the  over* 
lying  trap  formation  of  the  Deccan  and  the  laterite.  Locality,  hills  of 
Ingliswara,  near  Baugwari— Bijapore  territory. 

87. — Variety — reddish. 

88. — Limestone,  greyish  white,  imbedding  broken  fragments  of  bi- 
valved  shells,  converted  into  chert,  associated  with  the  overlying  trap 
formation  near  its  southern  limit,  between  Hyderabad  and  Bedcr. 
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89. — More  compact  variety — same  formation  near  Firozeabad,  Nizam*s 
territory,  imbedding  both  univalve  and  bi-valve  shells. 

DO. — Do.  do.  same  formation  firom  the  vicinity  of  Koolkondah,  pre- 
sented by  my  friend  Lieut.  Wyudham. 

91. — Do.     do.  pale  buff  coloured,  imbedding  nummulites. 

92. — Variety,  whiter  and  more  crystalline.  Both  the  last  named  speci- 
mens were  found  on  the  river  bank  at  Onore  on  the  Western  Coast,  and, 
if  credit  may  be  attached  to  enquiries  made  on  the  spot,  were  brought 
thither  by  native  trading  crafl  from  the  coast  to  the  northward  aa  bal- 
last. Fossiliferous  limestone,  we  know,  occurs  in  the  Katt^war  penin- 
sula, and  the  island  of  Perim,  but  the  natives  assured  me  the  nummuli- 
tic  limestone  at  Onore,  was  brought  from  places  considerably  to  the 
south  of  theae  places.  It  is  possible,  however,  that  the  spot  where  they 
were  picked  up  by  the  native  boatmen  is  at  some  distance  from  their 
true  situs,  as  all  the  fragments  have  a  rolled  and  water-worn  appearance, 
as  if  they  had  been  washed  by  the  tidal  wave  on  a  sea  coast.  A  piece 
of  coral  rag  with  shells  (ostrea)  adherent,  was  also  picked  up  among  the 
fragments  of  limestone  at  Onore.  It  would  be  matter  of  some  interest 
to  ascertain  from  the  boatmen  themselves,  the  exact  localities  where 
they  took  in  these  stones  as  ballast.  My  visit  to  Onore  was  extremely 
brief,  and  during  the  monsoon,  when  no  boats  can  approach  the  coast, 
and  all  trade  by  sea  suspended,  ^^ummulitic  limestone  occurs  at 
Chirra  Punji.  Burnes  obscr\'ed  nummulites  in  the  limestones  of  the 
Chari  range  at  Liseput,  in  Cutch.  Mr.  Colebrooke  first  brought  this 
rock  to  notice  in  1824.  It  was  met  with  at  the  foot  of  the  Kasya 
mountains.  Shell  limestone,  I  believe,  was  discovered  in  the  Madras 
presidency  by  Colonel  Cullen,  at  Paddapangallee,  in  the  Northern  Cir- 
cars,  underlying  basalt,  and  in  the  Hyderabad  territory,  by  Voysey,  in 
1819-20.    Malcolmson  andBenza  have  since  added  to  these  discoveries. 

93. — Hexahedral  pyramid  of  adamantine  npar,  bluish  white,  from  the 
Corundum  pits,  in  the  west  of  Mysore  near  Gram.  This  mineral  is 
almost  confined  to  India  and  China,  and  has  been  long  known  in  the 
former  country  under  the  itrm  of  Korund — hence  its  European 
name.  It  iti  used  principally  in  India,  Ceylon  and  Arabia,  for  polishing 
precious  and  other  stones.  The  oriental  ruby,  sapphire,  and  topas, 
are  varieties.  Corundum  occurs  in  Ceylon,  Mysore  and  Cuttack ;  it  is 
rare  in  Europe,  though  a  sub-species,  emery,  is  found  in  abundance  on 
the  island  of  Naxos,  near  Smyrna  and  in  Saxony. 

94.  -Green  copper  ore  (malachite)  from  the  copper  mountain  near 
Bellary.  Before  the  blow-pipe,  per  «e,  it  decrepitates,  but  finaUy  fbsei 
into  a  reddish  brown  mass,  containing  a  bead  of  pure  copper.    Treated 
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with  acids  it  affords  from  re-agents  the    usual  indications  of  this  metaL 

9;^. — Iron  glance,  imbedded  in  white  quartz,  from  the  hills  of  Cupput- 
ral,  Ceded  Districts,  the  fer  oUgiste  of  French  mineralogists.  Before 
the  blow-pipe,  per  se^  it  blackens  and  becomes  affected  by  the  magnet.  Iron 
glanct*  vields  an  excellent  malleable  ore. 

96.— (Jraniilar  magnetic  iron  ore,  from  Mutpalle — Nizam's  country. 

97. — Rod  hcmatitic  iron  ore,  from  the  iron  clay  near  Kondassur-  Ni- 
zam's country.  The  iron  produced  from  the  two  last  named  varieties  is 
used  when  blended  to  produce  the  celebrated  wootz  steel,  which  is 
exported  to  Persia  and  Arabia  for  sabre  blades. 

1/8.— Specular  iron  ore— Sondur  hills,  Ceded  Districts.  It,  as  well  as 
the  micacious  iron  ore,  is  often  sold  as  s^tmiahy  or  antimony,  in  the  bazaars 
of  Southern  India,  and  applied  in  the  state  of  a  powder  to  eyelids  of 
women  and  children. 

99.— Lead  ore  (galena)  near  Jungumrazpilly,  in  the  Nulla  Mulla  hills, 
north  of  Cuddapah,  said  to  be  combined  with  silver  and  antimony. 

100. — Gold  dust  in  magnetic  iron  sand  with  menaccanite,  silver  and 
copper  ore  (and  platinum  ?)  in  the  bed  of  the  Doui  rivulet,  Kupputgode 
hills,  South  Mahratta  Country. 

101. — Native  silver — same  locality. 

102. — Grey  silver  ore — do. 

103. — Green  carbonate  of  copper— do. 

104. — Native  copper— do.  do. 

105. — Tin  ore  (oxide)  from  Malacca. 

106. — Diamond  alluvium ;  from  the  diamond  pits  at  Ramulacota— 
Kurnool. 

107. — Do.        do.  last  wa&hings. 

108. — Cacholong,  milk  white,  opaque,  fracture  semiconchoidaL  This 
specimen  presents  both  the  hard  and  the  soft  earthy  varieties,  noticed 
by  Brongniart  in  the  cacholongs  found  by  him  at  Champigny,  the 
former  exhibiting  a  shining  fracture,  while  the  latter  is  chalky,  light,  and 
adheres  to  the  tongue. 

109. — Brown  indurated  clay,  imbedding  quartz  crystals,  and  covered 
with  yellowish  annular  and  lenticular  delineations,  assimilating  organic 
remains,  associated  with  laterite,  resting  on  the  floetz  trap  of  the  DeccaOi 
south  of  Bijapore. 

*1 10.— Mineral  from  edge  of  trap  dyke,  near  Tallapodatoor,   Ceded 

Districts. 
1[1. Nodule  of  indurated  clay  from  latcritic  formation— Nellorc. 

•  I  regret  leisure  will  not  admit  of  my  noting  this  minenl. 
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112.— Asbestiform  tremolite,  found  in  veins,  with  adulana  and  magne- 
tic iron  ore  in  mica  slate— Adepuram,  Nellore  mining  district.  It  occurs 
in  minute  diverging  fibres,  ^rith  silky  lustre,  oflcn  stained  by  oxide  of 
iron,  frangible,  scratches  glass  with  difficulty,  phosphoresces  slightly,  and 
whitens  before  the  blow-pipe. 

113^ — Adularia  associated  with  the  above  ;  scratches  glass,  lustre 
splendent,  rather  vitreous  on  the  perfect  planes,  and  pearly  on  the  broader 
lateral  planes.  Before  the  blow-pipe,  per  se,  it  whitens  and  fuses  on  thin 
edges  into  a  transparent  glass.    It  is  about  G^  hardness  of  Mobs. 

114. — Do.  imbedded  in  kunker — same  locality  as  the  above. 

115. — Variety  of  iron  ore,  resembling  externaUy  the  tit aniferous  iron 
ore  of  the  Neilgherries ;  after  exposure  to  a  red  heat  it  becomes  magnetic. 
It  occurs  in  compressed  laminae,  in  seams  of  a  gametic  quartz  bed  in  the 
mica  schist  at  Kunchgarlconda— Nellore. 

116.— Gametic  quartz  bed  in  mica  schist—Kunchgarlconda. 

11 7.-- Honey-combed  quartz:  most  of  the  cavities  are  filled  or  lined 
with  an  orange  brown  powder,  which,  before  the  blow-pipe,  blackens  and 
becomes  magnetic. 

118. — Quartz  with  magnetic  iron  ore  foliated,  garnets  and  mica,  and 
exhibiting  traces  of  copper,  Ademulepurara — Nellore. 

119. — Do.  do.  with  rhombic  dodecahcdral  garnets,  resembling 
essonite. 

120.— Granular  garnet  rock— same  locality.  This  rock  from  its  appar- 
ent weight,  hardness,  colour  and  tendency  to  take  a  crystalline  form, 
might  easily  be  mistaken  for  granular  corundum  at  first  sight.  It  is 
finely  granular  in  structure,  and  has  the  appearance  of  a  purplish  red  jasper. 
It  oflen  occurs  in  nodules  which  assume  a  mdely  dodecahedral  form  or 
prisms,  with  three  sided  summits.  It  occurs  in  beds  in  the  hornblende 
and  mica  schists  of  the  NeUore  mining  districts,  near  Guramanypent8« 
associated  with  asbestiform  tremolite  and  adularia.  Like  precious  gar* 
net,  it  fuses,  per  «e,  before  the  blow-pipe  into  bluish  black  enamel. 

121. — Red  mineral  in  shining  plates,  resembling  felspar,  between 
laminae  of  mica  schist,  base  of  Udeghirry  mountains— -Nellore.  Softer  than 
felspar,  streak  reddish  white.  Before  the  blow-pipe,  per  se,  fuses  easily 
with  intumescence  and  phosphorescence,  and  curling  up  into  a  white  enamel ; 
with  phosphate  of  soda  into  a  topaz  coloured  glass,  which  becomea 
colourless  on  cooling,  and  with  borax  into  a  faint  greenish  glass,  which 
also  loses  its  colour  on  cooling. 

122. — Pale  rose  coloured  quartz — same  locality. 

123. — Gravel,  brought  down  by  mountain  torrents,  containing  rolled 
and  angular  fragments  of  iron  ore,  garnets,  schists,  and  copper  ore. 
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124. — Mica  schist  with  garnets  and  carbonate  of  copper — Gurumany- 
pcnta,  Nellore  mining  district. 

125. — Carbonate  of  copper  in  layers  in  hornblende  schist — Bungeral 
Mettah,  Nellore  mining  district.  Mr.  Prinsep  thinks  the  phenomenon 
of  the  ore  alternating  with  the  hornblende  interesting  in  a  geological 
point  of  view,  as  affording  exactly  the  appearance  of  gradual  deposition 
from  a  liquid,  at  this  earliest  period  of  geological  formations.  But 
when  we  see,  as  in  some  specimens  of  this  very  rock,  the  ore  running 
through  it  in  fissures  and  lines  nearly  perpendicular  to  those  of  stratifi- 
cation,  we  ntust  look  to  some  other  cause  than  a  mechanical  deposition 
from  a  liquid  to  acccnnt  for  its  occurrence  in  such  situations,  and  pause 
ere  we  pronounce  the  ore  to  be  coeval  with  the  primary  rock  which  im- 
beds it. 

126. — Mica  schist,  in  which  the  mica  is,  in  part  replaced  by  innu- 
merable small  garn  ts,  imparting  a  granular  structure  to  the  rock. 

127.— Specimens  of  the  copper  ore,  principally  from  Gurumanypenta, 
Bungeral  Mettah,  Salighirry  and  Yerrapully — Nellore :  thoy  present  for 
the  most  part  the  carbonate  passing  into  malachite  and  mountain  blue. 
Some  fragments  have  a  quartzose  matrix;  both  coloured  green,  and  ap- 
pearing 80,  from  the  imbedded  ores— another  variety  runs  in  veins 
through  a  dark  red  oxide  of  iron,  which  Pni.scp  considers,  to  be  the 
same  as  that  of  Dr.  Thomson's  specimen.  (These  ores  have  been  ana- 
lyzed in  England,  by  Dr.  Thomson,  and  more  lately  iu  India,  by  Mr . 
Prinsep,  vide  Madras  Journal,  for  April  1836,  p.  154).  The  mixture  of 
sulphuret  of  iron,  according  to  Prinsep,  and  perhaps  of  copper,  with  the 
oxide,  gives  the  whole  a  dark  arenaceous  character.  The  first  ore  yield- 
ed 30.2  per  cent  of  metal,  and  the  last  39.5. 

128. — Copper  ore  with  grey  metallic  lustre  internally,   and  penetrated 
with  green  streaks  :  probably  the  combination  of  the  carbonate  and  sul- 
phuret, mentioned  by  Prinsep  as  the  richest  ore  met  with,  and  yielding 
69  per  cent,  of  pure  copper  ;  highly  malleable;  specific  gravity,  interme 
diatc  between  the  carbonate  and  sulphuret. 

129.— Schorl  crystallized  in  prisms  with  quartz,  mica  and  traces  of 
copper:  much  finer  crystals  of  this  variety  of  tourmaline  may  be  obtained 
from  the  locality  whence  these  wore  obtained,  but  I  had  not  the  means 
of  detaching  them  from  their  bed,  which  occurs  in  the  mica  schist  of 
Bungeral  Mettah,  Nellore  mining  district.  This  variety  of  schorl  (UJferB 
slightly  from  that  of  Europe.  It  melts  into  a  greenish  grey  enamel, 
instead  of  a  black  slag — hardness  between  quartz  and  topaz.  With 
borax  it  fuses  into  a  transparent  glass  tinged  green. 
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1 30.     Dark  brown  calcareous  rock,  structure  passing  from  earthy  to 
that  of   a  fine  indurated  clay,   associated  in  thin  overlying  beds  with 
the  plumbiferous  limestone    of  Yungumrazpilly.      It    imbeds  trhitiah 
tubular  bodies,  lined  with  minute  whitish  crystals  (organic  exuviae  ?). 
131. — Do.        do.  with  quartz  and  decomposing  iron  pyrites. 
132.— Nodule  of  iron  ore  (magnetic)  from  Kunchgarlconda,  Nellore, 
granular  metallic  lustre  ;  colour  brownish  black,  streak  brown,  opaque, 
fVacture  uneven,  infusible  before  the  blow-pipe,  per  se^  with  borax  it  melts 
into  a  green  glass. 

133.— Quartz  rock— Udeghirry  Droog. 

134. — Asbestus,  in  masses  of  fibres,  passing  from  a  dull  greenish  grey 
to  a  yellowish  white  mottled  colour,  with  a  slight  soapy  feel.  Tough 
under  the  hammer,  and  breaks  into  fibrous  woodlike  fragments,  which 
are  not  flexible  in  an  unscparated  8tate.  It  is  found  in  a  bed  at  Putst 
Marculpilly,  near  Rayel-  cherroo,  Ceded  Districts,  in  L'mestone,  associated 
with  a  white  indurated  magtiesian  clay  or  earth.  Before  the  blow-pipe, 
it  fuses  into  a  greenish  grey  enamel,  which  by  a  continuance  of  the  re- 
ducing flame  is  converted  into  a  brown  slag. 

135. — Magnesian  earth  indurated,  associated  with  the  above — same 
locality. 

136— Indurated  earthy  vein  in  mica  slate — Bungeral  Mettah,  Nellore. 
Colour  faint  reddish,  white  with  scales  of  mica  disseminated,  efierves- 
cences  feebly  with  acids. 

Actynolite,  carbonate  of  magnesia,  and  kyanite,  occur  in  the  mica  and 
hornblende  schists  of  the  Nellore  mining  district,  also  a  magnetic  iron 
sand  which  is  smelted,  and  abundance  of  hematitic  iron  ore.  The  soil 
oflcn  presents  a  sterile  waste  from  the  saline  effervescences  of  the 
mineral  alkali ;  muriate  of  soda,  and  saltpetre,  often  attending  metalliferous 
development. 


III. — Remarks  upon  the  Auriferous  Deposits  of  India,  considered' w&k 
especial  liefcrcjice  to  their  Economical  Value,— By  Fbedkrick  Buaa, 
Esq, 

My  attention  having  some  years  ago  been  ^[directed  to  the  geological 
structure  and  mineral  capabilities  of  India,  one  of  the  facts  which  then 
struck  me  with  regard  to  the  latter  subject,   was  the  vciy  extensive  oc- 
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curreDce  of  auriferous  deposits  in  various  parts  of  the  Indian  peninsula. 
The   impression  made  upon  my  mind  at  tl»e   time   with  regard  to  the 
immense  diffusion  of  this  metal,  has  during  my  residence  in  this  country 
been  fully  confirmed—it  is  an   important,  though  almost  unheeded   fact, 
that  gold   is   very   generally  distribut^'d,   though   in  sparing    deposits, 
throughout   extensive   tracts  in   India,   extending  from  the  tenth  to  be- 
yond the  thirtieth  degree  of  north  latitude.    There  is  every  reason  to 
believe,  therefore,  that  this  metal  might  be  made  a  new  source  of  revenue 
to  the  slate,  of  wealth  to  the  country,  and  a  profitable  object  of  occu- 
pation to  its  population,  were  sufiicient  skill  and   attention   devoted   to 
the   subject.     It  is  with  this   object  in  view,  that  the  following  remarku 
have  been  written. 

From  the  comparative  rarity  of  practical  science,  among  those  ob- 
servers to  whom  we  are  clucfly  indebted  for  our  knowledge  of  Indian 
mineralogy,  it  is  not,  I  fear,  possible  to  obtain  from  the  details  they  have 
furnished  us,  any  very  clear  or  definite  knowledge  of  the  actual  ruhness 
of  these  gold  tracts.  They  are  generally  described  as  being  poor,  and 
containing  the  precious  metal  in  ver}'  small  proportions,  but  the  poverty 
of  metallic  ores  thus  expressed,  is  entirely  a  relitive  term,  and  liable  to 
much  ambiguity.  What  it  would  be  desirable  to  know,  is  the  actual 
quantity  or  per  centage  of  the  precious  metal,  which  can  be  extracted 
from  a  given  quantity  of  mineral  matter ;  with  this  datum  we  might 
form  a  correct  idea  of  the  value  of  the  mineral,  though  it  would  still  be 
desirable  to  know  the  cost  of  production,  and  the  means  of  washing  or 
reduction  employed,  as  after  all  much  would  depend  on  the  greater  or 
less  perfection  of  these  processes.  Gold  except  in  a  few  rare  cases,  in 
always  found  in  very  sparing  quantities,  compared  with  the  mass  of  sand, 
veinstone,  or  other  mineral  substance  which  accompanies  it ;  which  is  in 
fact  the  principal  cause  of  the  high  relative  value  of  this  metal :  yet  many 
auriferous  deposits  are  by  good  management  made  to  yield  a  profit  by 
the  skilful  mining  Engineer,  which  to  the  uninstructed  eye  would  ap- 
pear either  totally  destitute  of  the  precious  metal,  or  so  poor  aa  to  be 
absolutelv  worthless. 

Without  attempting  to  describe,  or  even  to  point  out  every  locality 
in  this  country,  where  gold  has  been  ascertained  to  exist,  I  shall  com- 
mence by  briefly  enumerating  such  of  those  tracts  as  now  occur  to  me, 
and  will  most  readily  confirm  my  views  of  the  abundant  distribution 
of  the  precious  metal  throughout  a  large  portion  of  the  Indiaa  penin- 
sula. 

Taking  first  the  Madras  presidency,  gold  is  well  known  to  occur  in 
Coimbatoor,  in  numerous  localities  on  the  western  and  southern  de- 
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clivities  of  the  Neilgherry  mountains,  and  other  parts  of  the   Malabar 
Coast,  where  it  is  commonly  found  disseminated  in  small  particles   in 
the  sands  and  beds  of  rivers,   and  may  be   estimated  to  spread  over  an 
extent  of  several  hundred  square  miles,  forming  the  principal  gold  tract 
of  Southern  India.     In  the  high  table  land  of  Mysore,  gold  is  known  to 
exist  in  many  places,  as  near   Bangalore  and   Chinnapatam,  and  in    the 
Wynaad  district.    In  the   Southern   Mahratta   Country,   the  existence 
of  gold  is  well  known,  and  the  deposits  of  the  Kupputgode  range  have 
been  described  in  the  "  Madras  Journal  of  Science,"   by  an   energetic 
labourer  in  the  field  of  Indian  geology — Lieutenant  Newbold.     In  the 
Northern  Circars,  and  the  Rajah  of  Berar's  territory,   gold  is  described 
as  existing  in  many  of  the  rivers,  especially  in  the  Nagpore  district,  al- 
most the  centre  of  India.    I  have  also  been  informed  by  W.  H.  G. 
Mason,  Esq.  that  the  natives  obtain  a  little  gold  by  washing,  in  the  streams 
near  Vizagapatam. 

This  very  brief  and  imperfect  review  of  auriferous  localities  within  the 
Madras  territories,  would  be  amply  sufficient  for  our  present  purpose ; 
yet  it  is  deserving  of  notice,  that  these  deposits  of  the  precious  metal, 
are  equally  abundant  in  the  northern  portion  of  the  Indian  peninsula  as 
in  the  southern,  as  I  shall  now  proceed  to  show. 

Gold  is  known  to  exist  in  the  tributaries  of  the  Indus,  in  Kumaon, 
where  it  U  obtained  by  washing  in  the  streams  in  the  vicinity  of  Kalsce. 
That  these  auriferous  particles  arc  derived  either  from  the  rocky  escarp- 
ment  of  the  Himalayahs,  or  the  mountains  subordinate  to  them,  is 
highly  probable,  as  gold  mines  are  described  as  being  worked  by  the 
Chinese  Tartars  north  of  these  mountains  near  Hurtoh,  beyond  the 
lake  Mansuraor.  These  gold  workings  are  said  to  have  been  stopped 
by  order  of  the  Chinese  government,  lest  the  precious  metal  nhould  be 
the  means  of  tempting  us  acruss  the  snow  clud  pinnacles  which  bound 
the  British  territory.  Gold  is  stated  to  occur  in  great  abundance  in 
Assam,  where  it  is  profitably  worked  by  the  natives  at  Gowhetti,  on  the 
Bramahputra.  From  this  point  deposits  of  gold  are  well  known  to  ex- 
tend southward  through  the  Burmese  empire,  the  Malayan  peninsula, 
and  the  adjoining  islands,  but  these  localities  it  would  be  foreign  to  niy 
present  purpose  to  notice. 

Of  the  actual  economical  value  of  this  prodigious  range  of  auriferous 
deposits,  which  has  been  shown  to  extend  so  widely  over  the  Indian 
peninsula,  little  or  nothing  is,  I  believe,  known.  There  is,  however,  the 
simple  fact  befurc  us  that  in  many  places  they  have  been  worked  by  the 
natives,  who  must  therefore  have  been  able  at  least  to  obtain  a  subsist- 
ence from  their  Lbours,  although  carried  on,  wc  know,  in  the  rudest 
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and  most  simple  manner.  When  however,  I  connder  the  extreme 
poverty  of  the  auriferous  deposits,  which  by  skilful  and  scientific  manage* 
ment  are  profitably  worked  in  Europe,  and  further  take  into  accotmt 
the  very  low  price  of  labour  in  this  country,  I  am  firmly  impressed 
with  the  conviction,  looking  at  the  subject  in  a  practical  point  of  view, 
that  the  application  of  the  same  means  might  in  this  country  be  made 
to  produce  an  equally  beneficial  result.  Although  there  is  no  reason  to 
believe  that  our  gold- washings  generally,  are  rich  enough  to  attract  or 
to  recompense  individual  enterprise,  it  is  highly  probable  that  in  such  a 
vast  extent  of  country  there  may  be  some  much  richer  than  others.  It 
is  also  probable,  if  not  indeed  certain,  that  there  are  many  which  might 
be  made  the  means  of  affording  a  beneficial  occupation  to  a  large  num- 
ber of  labourers,  of  contributing  to  the  revenue  of  the  state,  and  of 
forming  in  their  aggregate  results,  a  valuable  addition  to  the  metallic  cir- 
culation of  the  country. 

Should  the  experiment  in  question  succeed,  the  benefits  derivable 
from  it,  might,  as  I  have  shown,  be  very  great ;  it  would  induce  a  more 
careful  examination  of  numerous  and  widely  spread  auriferous  de- 
posits, a  far  more  economical  treatment  of  their  produce,  and  very 
possibly  the  discovery  of  veins,  or  of  limited  tracts  much  richer  than 
any  hitherto  made  known  by  the  casual  discoveries  of  the  natives. 
Even  should  the  experiment  fail,  which  is  very  unlikely,  the  expense 
might  be  limited  firom  the  first  to  a  very  moderate  amount,  while  other 
indirect  advantages,  arising  from  an  increased  attention  to  the  mineral 
capabilities  of  the  country,  might  be  confidently  reckoned  upon. 

Supposing  the  auriferous  deposits  of  India  to  attract  the  attention 
of  Government,  the  plan  which  I  should  propose  to  follow,  would  be  to 
obtain  the  services  of  some  competent  person,  practically  acquainted 
with  the  treatment  of  auriferous  sands  in  Brazil,  or  with  the  reduction 
of  gold  ores,  as  practised  in  the  Austrian  mines.  Perhaps  a  mining 
Engineer  might  be  found,  uniting  both  these  qualifications.  A  careful 
examination  of  some  of  our  auriferous  sands,  say  those  on  the  Malabar 
Coast,  which  evidently  extend  over  several  hundred  square  miles,  would 
eoon  show  where  were  the  richest  spots,  and  where  the  reduction  works 
might  be  established  with  the  greatest  probability  of  success.  The 
requisite  apparatus  need  by  no  means  be  costly :  it  should  embrace,  be- 
sides minor  articles  commonly  used  in  the  washing  and  separation  of 
gold,  the  amalgamation  machinery,  employed  so  successfully  in  the  re- 
duction of  the  poor  quartsose  ores  of  the  Tyrol,  and  one  or  more  fur- 
naces to  attempt  the  fusion  of  the  auriferous  sands,  according  to  the 
plan  successfully  introduced  in  Russia  about  three  years  ago  in  the  gold 
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works  of  the  Ural  mountains.  The  sands  or  other  ores  of  gold  might 
be  bought  of  the  natives,  at  a  fixed  valuation,  according  to  the  per 
rentage  of  the  precious  metal  which  they  were  ultimately  found  to 
contain,  a  certain  amount  being  paid  to  the  contractors  previous  to 
their  delivery.  Were  this  species  of  industry  to  become  thoroughly 
established  in  certain  districts,  as  after  a  time  it  no  doubt  would  do, 
the  gold  dust  might  form  a  useful  medium  of  exchange,  and  be  received 
by  Government  as  '*  kist,**  which  alone  would  give  a  powerful  stimulus 
to  production.  Whether  it  would  be  most  desirable  for  the  mining 
Engineer  appointed  to  the  charge  of  the  reduction  works,  to  receive  the 
auriferous  sands  from  the  gold  washers  in  its  first  crude  state,  as  ori- 
pnally  collected  by  them,  or  whether  it  should  first  undergo  some  pre- 
liminary washing  and  concentration,  is  a  consideration  of  some  impor- 
tance which  could  only  be  determined  by  experience. 

In  concluding  this  notice,  I  shall  briefly  draw  attention  to  a  subject 
which  is  too  technical  to  be  generally  understood,  although  interesting 
in  itself,  and  of  primary  importance  as  connected  with  the  preceding 
suggestions.  I  allude  to  the  actual  produce,  or  per  eeniage  of  gold9 
which  can  be  profitably  extracted  firom  the  ores  or  sands  containing  thia 
metal,  by  the  most  economical  and  improved  methods  now  practised  in 
the  gold  mine  districts  of  Europe  and  BraziL  From  the  data  I  shall 
now  adduce  it  could  easily  be  ascertained  by  a  little  chemical  and  mi« 
neralogical  research,  how  far  the  auriferous  deposits  of  India  are  likelj 
to  repay  the  improved  system  of  realizing  their  produce,  which  I  have 
now  suggested.  In  fact  from  the  very  low  price  of  labour  in  this 
country,  there  can  be  no  doubt  that  ores  of  the  same  produce  might  be 
made  to  yield  a  much  larger  profit  than  in  Europe,  for  in  Uticpricft  or  vabu 
of  the  metals  (gold  and  silver  equally  wiih  any  others),  the  actual 
labour  expended  in  their  production,  forms  by  fiu:  the  most  considerable 
item. 

It  may  be  laid  down  as  a  general  truth  in  mining,  that,  with  very  rare 
exceptions  indeed,  the  ores  of  the  precious  metals  are  exceedingly  poor, 
and  that  the  metallic  particles  to  be  collected,  bear  but  a  very  trivial 
proportion  to  the  mass  of  worthless  matter,  throughout  which  nature 
has  disseminated  them.  Thus  in  the  silver  mines  both  of  Europe  and 
America,  the  average  produce  of  the  bulk  of  ores  extracted,  does  not 
exceed  more  than  from  3  to  4  or  5  ounces  in  100  pounds  weight,  or 
one  pound  of  metal  in  400  pounds  of  the  ore.  Yet  silver  ores  of  thia 
low  produce  are  in  numerous  instances  profitably  extracted  from  deep 
mines,  where  they  have  to  be  raised  even  three,  four,  or  five  hundred 
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yards  to  the  surface,  where  powder  is  required  for  blasting  the  rock, 
vater  wheels,  steam  engines,  or  other  expensive  machinery  for  draining 
off  the  water,  and  where  the  price  of  labour  is  six,  eight,  or  even  ten 
times  as  great  as  it  is  in  India.  It  is  true  that  in  these  mines  richer  ores 
are  also  found,  but  they  are  in  comparatively  small  proportion,  fluctuat* 
ing  in  their  quantity  and  quality,  and  not  to  be  depended  on  for  profit- 
able returns. 

The  value  of  gold  being  fifteen  times  greater  than  that  of  silver,  it 
will  readily  be  conceived  that  very  minute  quantities  of  this  precious 
metal  will  pay  for  the  expenses  of  extraction.  In  point  of  &ct  the 
poverty  of  some  auriferous  deposits  is  almost  inconceivable,  indeed  it 
often  happens  that  the  particles  of  the  precious  metal  are  so  very 
minute,  and  so  sparingly  scattered  through  the  mass,  that  the  naked 
eye  is  totally  unable  to  detect  them,  and  except  by  the  careful  mineralo- 
gist, the  whole  would  be  looked  upon  as  mere  worthless  matter,  and 
entirely  rejected.  Of  this  general  poverty  of  gold  ores,  I  shall  now 
adduce  a  few  striking  examples,  taken  it  will  be  observed  from  widely 
distant  localities. 

At  Zelle  in  the  Tyrol,  a  mineral  district,  situated  a  few  leagues  from 
Inspruck,  the  gold  ores,  or  rather  the  auriferous  mass  extracted  firom 
the  mines,  yields  on  an  average  from  five  to  seven  ounces  of  the  pre- 
cious metal  in  1,000  cwts.  Now  this  amounts  to  only  one  pound  of 
gold,  in  from  two  to  three  hundred  thousand  pounds  of  refuse,  yet 
even  from  this  exceedingly  poor  ore,  the  skill  of  the  German  mining 
Engineers,  enables  them  to  extract  a  small  profit.  The  ore,  I  may 
further  observe,  is  a  hard  quartz,  very  similar  to  that  which  occurs  north 
of  the  Pennar  River,  in  the  Nellore  district,  and  requires  to  be  stamped 
or  finely  pulverized,  before  the  gold  can  be  extracted.  At  the  mines 
of  Krcmnitz  in  Hungary,  the  average  produce  of  the  gold  ores  is  only 
7  to  8  ounces  in  the  1000  cwts,  or  100,000  lbs,  being  thus  very  little 
higher  than  in  the  mines  of  ^elle. 

Let  us  now  turn  to  Brazil,  a  country  well  known  for  the  large  snpply 
of  gold  which  its  mines  annually  furnish.  The  precious  metal  is  here 
found  in  veins  and  worked  by  mining,  but  a  vast  quantity  is  also  dis- 
seminated in  very  minute  particles  through  the  sands  of  certain  auri- 
ferous districts,  exactly  as  we  have  it  in  India.  I  have  been  informed 
by  my  fiiend  Mr.  Attwood,  who  has  been  resident  for  some  years  in  tha 
mineral  districts  of  that  country,  that  a  cubic  foot  of  this  sand,  which 
may  be  estimated  as  weighing  about  1  cwt.  is  considered  very  profitable  if 
it  yields  an  oitava^  or  about  one  eighth  of  an  ounce  of  gold,  but  that  sands 
are  worked  which  do  not  afford  more  than  one-tenth  of  this  prodoce. 
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In  Carolina,  in  the  United  States,  ores  containing  more  than  1 A  ounce 
per  ton,  or  1  !b  of  gold  in  23,000  ILs  of  ore,  may  for  the  most  part  be 
worked  with  profit,  although  disaeminated  in  a  hard  matrix  of  qnartz 
which  requires  to  be  pulverized  by  machinery.  It  is  also  particulariy 
deserving  of  remark,  that  the  price  of  labour  in  Carolina,  like  most 
other  parts  of  the  United  States,  is  very  high,  being  a  dollar,  or  two  ru- 
pees per  d.iy. 

From  a  consideration  of  nil  the  facts  ^hich  have  now  been  detailed « 
it  appears  to  me  that  we  may  safely  arrive  at  the  following  conclusions : — 

1st. — That  there  are  in  India,  immense  and  almost  unexplored  tracts 
of  auriferous  country. 

2nd. — That  these  have  here  and  there  been  worked  by  the  natives, 
though  doubtless  in  the  most  rude  and  imperfect  manner. 

3d. — That  the  reputed  poverty  of  many,  may  be  after  all  merely  rela- 
tive, when  compared  with  other  districts,  which  by  better  means  are 
made  to  yield  a  profitable  return. 

4th. — That  taking  into  account  the  occurrence  of  the  precious  metal 
in  India,  at  the  surface  of  the  ground,  and  the  very  low  price  of  labour 
in  this  country,  compared  with  Europe  or  America,  thcrrc  is  in  all  pro- 
bability an  ample  field  for  increasing  the  revenue  and  benefitting  the 
population,  by  the  extensive  introduction  of  gold  washing  and  amalgama- 
tion, upon  the  same  improved  and  economical  system  as  is  practised  in 
the  above  quarters  of  the  globe. 

I  shall  mention  in  conclusion,  that,  by  means  very  similar  to  what  I 
have  now  suggested,  Russia  has  within  the  last  few  years  laid  open  a 
new  and  important  source  of  wealth  to  tlie  empire.  At  the  com- 
mencement of  the  present  century,  in  fact  till  within  the  last  few 
years,  the  mineral  district  of  the  Ural  mountains  was  almost  unknown, 
and  only  productive  to  a  small  extent.  Careful  examination  has,  how- 
ever, shown,  that  auriferous  sands  exist  in  great  abundance,  and  that 
platinum  occurs  more  sparingly,  and  considerable  attention  has  of  late 
years  been  given  to  the  skilful  development  of  these   mineral  resources. 

The  results  of  these  exertions  have  been  most  encouraging — this 
district  now  yields  annually  more  than  12,000  lbs.  of  gold,  and  a  small 
proportion  of  platinum,  producing  altogether  the  annual  sum  of  jC800,000 
■terling  to  the  government.  A  large  proportion  of  the  gold  of  the 
Ural  is  produced  from  exceedingly  poor  auriferous  sands,  like  those  of 
India ;  and  it  has  lately  been  found  practicable  to  separate  the  gold 
•  by  fiusiotif  more  cheaply  than  by  the  ordinar}'  process  of  amalgamation 
by  quicksilver.  The  economy  of  this  expensive  article  in  the  reduction 
of  the  poorer  ores  of  gold,  is  of  course  an  important  consideration. 
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With  refereDce  to  this  last  operation  ~the  extraction  of  the  precious 
metal  from  its  extraneous  concomituuts — it  is  deserving  of  remark,  that 
a  very  interesting  discovery  has  been  made  within  the  last  year  or  two 
by  M.  Becquerel,  the  distinguished  French  chemist.  It  has  been  dis- 
covered by  this  philosopher  that  the  electro-chemical  agency  may  be* 
employed  in  the  reduction  of  the  ores  of  the  precious  metals,  as  a  sub- 
stitute for  tlie  ordinary  process  of  fusion  or  amalgamation  ;  and  it  is 
highly  probable  that  by  this  important  invention  this  operation  may 
shortly  be  economized,  to  an  extent  hitherto  unattainable.  In  this  case 
it  will  allow  of  the  profitable  working  of  auriferous  sands,  and  ores,  even 
poorer  than  any  which  have  been  described  in  this  paper.  It  is  not 
improbable,  therefore,  that  this  refined  and  important  discovery,  may 
constitute  an  entirely  new  era  iu  the  history  and  production  of  the 
precious  metuls. 


IV. —  Observations  071   tie  Fossiliferovs  beds  near  Pondicherry^  and  in 

the  district  of  South   Arcot.—By    C.  T.  Kate,   Esa.   Madras  Cicil 

Service, 

The  existence  of  a  bed  of  fossiliferous  limestone  in  the  neghbourhood 
of  Pondicherry  has  long  been  pretty  generally  known  to  those  who  take 
an  interest  in  such  subjects,  and  some  attention  was  recently  attracted 
to  it  by  several  communications  in  the  Spectator  Newspaper.  An  ob- 
servant person,  indeed,  can  hardly  fail  of  being  struck  with  the  nature  of 
the  stones  which  form  the  paving  of  some  of  the  streets  and  the  steps  of 
many  of  the  houses  in  Pondicherry,  and  which  are  replete,  not  only  with  the 
fragments  of  innumerable  shells,  but  with  many  ostreas  and  other  bivalves 
almost  as  entire  as  if  they  still  reposed  in  their  proper  element.  The 
silicificd  wood  at  Trivacary  is  also  well  known  to  the  public  from  the 
beautiful  polish  which  it  receives,  and  from  its  adaptation  to  table  and 
other  ornaments.  To  the  geologist  it  is  interesting  from  the  vast  size  of 
the  petrified  trees  (one  of  which  is  nearly  100  feet  long),  from  their  gtekt 
number,  and  from  the  perfect  state  in  which  thecic  organic  remains  of 
other  worlds  are  preserved. 

It  had  long  been  a  desideratum  to  collect  data  on  which  the  era  and 
nature  of  the  formations  which  contain  the  fossils  might  be  decided,  and 
I  accordingly  took  an  opportunity  of  leisure  iu  October  last,  to  proceed 
to  the  spot  with  Mr.  Cuidiffe  of  the  Civil  Service.  The  time  which  we 
were  enabled  to  devote  to  the  investigation  was  unfortunately  short* 
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and  it  might  cert  duly  have  been  committed  to  more  scientific  and  ex- 
perienced hands.  I  trust,  however,  that  the  facts  which  we  were  fortu- 
nate enough  to  collect  were  not  altogether  unimportant,  and  that,  im- 
perfect as  our  researches  must  necessarily  have  been,  thty  may  p  ive  the 
way  to  more  interesting  discoveries. 

Before  proceeding  further,  I  may  as  well  mention,  that,  although  the 
geology  of  India  has  generally  been  considered  uninteresting  on  account 
of  the  absence  of  fossiliferous  strata,  Pondicherry  is  not  the  only  locality 
in  the  south  of  the  peninsula,  where  fossils  are  to  be  met  with  in  abund- 
ance, lu  the  inland  district  of  Trichinopoly  marine  shells  are  also 
found  imbedded  in  limestone,  and  the  kindness  of  Mr.  Onslow  has  pat 
me  in  possessiou  of  several  interesting  specimens,  of  which  notice  wUi  be 
taken  hereafter. 

The  village  of  Secdrapett,  the  site  of  the  shell  limestone  which  is  the 
subject  of  the  present  notice,  is  seven  miles  west  of  Pondicherry,  and 
Trivacary  is  about  eight  miles  to  the  west  of  Seedrapett.  The  form  of 
the  country  may  be  characterized  as  an  undulating  plain  :  the  limestone 
formation  is  flanked  both  on  the  east  and  west  by  one  of  the  r^d  sandy 
soil,  which  on  the  one  side  forms  the  low  mounds  of  Trivacary,  and  on  the 
other  the  "  Red  Hills*'  of  Pondicherry,  the  latter  being  perhaps  a  con- 
tinuation of  the  same  formation  which  contains  the  silicifled  wood.  If 
this  be  the  case,  it  is  evident  that  the  limestone  rests  upon  a  basin  or 
depression  of  the  red  sand,  but  owing  to  the  absence  of  sections,  and 
the  imperfect  means  we  had  of  ascertaining  the  position  of  the  strata, 
this  fact  is  by  no  means  laid  down  as  established,  but  is  merely  suggest- 
ed as  a  point  for  future  investigation. 

'J'he  petrifactions  of  Trivacary  have  been  of^en  described,  especially  of 
late,  it  is  only  necessary  therefore  to  state  that  they  consist  of  numer- 
ous silicifled  trees,  some  of  them  of  vast  dimensions,  resting  more  or  less 
buried  on  low  bare  hills  of  a  friable  red  sandstone.  The  hills  are 
grouped  in  a  circular  form,  and  the  petrifactions  in  many  instances  re- 
tain a  perfect  resjemblance  to  the  trunks  of  fallen  trees.  The  red  hills 
are  bounded  by  others  of  a  dark  granite  :  the  line  of  demarcation  being 
very  distinct.  The  trees,  however,  are  not  found  reposing  on  the  hillocks 
at  Trivacary  alone,  but  we  observed  them  at  a  distance  of  at  least  three 
miles  from  that  place,  imbedded  in  the  red  sand,  on  the  road  to  Seedra- 
pett. We  were  totally  unable  to  discover  any  other  fossil,  or  any 
indication  of  such  a  thing,  in  the  red  soil  which  so  abounds  with  the 
ailicified  wood. 

There  is  a  gradual  descent  firom  Trivacary  towards  Seedrapett,  and  the 
limestone  commences  immediately  on  the  boundaries  of  the  red  eoil : 
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it  presents,  as  has  been  already  stated,  an  undulating  wavy  surface,  and 
the  stone  is  found  immediately  below  the  turf,  and  sometimes  even  ap- 
pears above  it :  it  is  quite  hard,  and  is  quarried  in  large  blocks,  though 
to  no  great  depth,  for  the  purposes  before  mentioned.  It  is  almost  every 
where  replete  with  shells  or  other  organic  remains,  which  are  in  general 
so  firmly  imbedded  in  the  hard  stone  that  it  is  impossible  to  detach 
them :  the  geologist,  therefore,  who  would  study  with  accuracy  the  nature 
of  this  deposit,  should  endeavour  to  reside  for  some  period  on  the  spot, 
many  of  the  shells  which  are  most  perfect  in  the  stone,  not  having  yet 
been  discovered  in  a  separate  state.  In  one  situation,  however,  there 
are  several  small  mounds  of  a  whitish  limestone,  almost  resembling 
chalic,  where  the  surface  having  been  abraded  and  decomposed  by  wa« 
tcr,  the  shells  which  it  contained  have  been  separated,  and  lie  scattered 
on  the  surface  of  the  soil,  among  the  debris  of  the  containing  rock :  it 
was  in  this  spot  that  most  of  the  specimens  here  noticed  were  col- 
lected. I  will  now  proceed  to  describe  them  in  the  order  in  which  they 
appear  in  the  Plates. 

PI.  I.  Nos.  1  and  2^0strea  carinata — The  identity  of  thia  shell  with 
that  figured  by  Lycll  and  other  authors  among  the  fossils  of  the  Eu- 
ropean chalk  cannot  be  doubted :  they  are  very  numerous  at  Secdra- 
pett,  and  are  found  both  in  a  separate  state  and  imbedded  in  the  rock, 
sometimes  very  perfect.  No.  1  is  slightly  fractured  at  the  point,  but  the 
linear  marking,  and  even  the  sharp  angles  of  the  ribbing  on  the  sides, 
are  beautifully  preserved,  and  the  inner  surface  retains  much  of  its 
polished  enamel.  No.  2  is  a  perfect  specimen  of  the  two  valves  adhering 
firmly  together. 

Nos.  3  and  4  are  Baculites,  This  shell  is  called  by  Dr.  Buckland  a 
straight  ammonite,  and  the  same  authority  states  that  it  is  *'  found  in  the 
cretaceous  formation  alone.*'  We  collected  many  fragments  of  this  shell  on 
the  surface  of  the  soil,  varying  from  three  inches  to  half  an  inch  in  length  : 
the  most  perfect  specimen  being  imbedded  in  a  rolled  piece  of  limestone 
(No.  3),  and  owing  to  a  longitudinal  fracture  displaying  four  of  its 
chambers.  All  the  specimens  display  the  foliated  markings  at  the  junc« 
tion  of  the  walls  of  the  chamber  with  the  external  shell :  they  are  of  a 
yellowish  or  reddish  brown  colour,  and  the  interior  is  generally  filled  with 
beautifully  crystallized  calcareous  spar.  No.  5  is  the  transverse  section 
of  a  baculite. 

Nos.  6,  7,  8  are  bivalve  shells,  probably  referrible  to  the  genus  Cardi- 
um ;  they  are  represented  about  the  natural  size ;  0  and  7  retain  the  shell 
Itself  and  appear  almost  recentt  but  the  interior  of  No.  7  is  filled  with 
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the  limestone  and  fragments  of  shells  cemented  together  sufficiently  hard 
to  take  a  polish.  In  No.  8  the  shell  itself  has  disappeared  and  left 
merelv  a  cast  in  whitish  limestone 

Plate  II.  Nos.  I  and  2  are  Echini^  of  the  order  Spaiangus^  common  in  the 
chalk  of  England.  No.  2  is  a  small  but  perfect  specimen.  No.  1  is  • 
portion  of  the  external  shell  flattened  out  on  the  stone. 

No.  3.— This  is  apparently  the  apex  of  a  Turbinolia :  it  is  not  unft«* 
quent  in  the  limestone,  and  was  sometimes  found  detached,  in  which  case 
it  precisely  resembles  the  drawings  of  the  Turbinolia  given  by  Dr.  Mantell, 
in  his  Geology  of  the  South-east  of  Sussex,  but  is  apparently  of  a  huger 
species. 

Nos.  4,  5,  6,  7,  8  are  fragments  of  a  zoophyte  or  coral  with  a  pyrifonn 
body  or  termination,  which  is  always  found  detached  (No.  4) ;  other  frag- 
meutH  arc  cylindrical.  This  zoophyte  seems  to  have  consisted  of  numer- 
ous small  lamellae,  conver^ng  towards  the  centre  :  but  there  was  probably 
a  ca\ity  in  the  centre,  which  is  now  filled  up  with  the  chalky  substance, 
as  the  lamellae  do  not  unite  at  the  axis.  No  6  shows  the  radiated  ap- 
pearance presented  by  the  transverse  section  of  a  cylindrical  joint  or 
fVagment,  and  7  and  8  display  the  internal  structure  where  it  is  laid  bare 
by  the  decomposition  of  the  external  covering.  These  fragments  are 
probably  the  joints  of  the  stem  or  branches  of  the  zoophyte,  which  may 
possibly  therefore,  have  been  the  Apiocrinites  eUipticus^  but  until  more 
perfect  specimens  are  found  it  cannot  be  named  with  any  degree  of  cer- 
tainty. The  component  matter  of  this  fossil  is  carbonate  of  lime,  and  it 
effervesces  freely  with  acid.  They  are  found  in  great  numbers  close  to 
the  village  of  Seedrapett.  We  collected  upwards  of  an  hundred  in  about 
half  an  hour,  and  one  of  the  best  specimens  I  took  out  of  the  wall  of  a 
mud  house. 

No.  9  is  a  small  mass  of  limestone,  displaying  on  both  sides 
beautiful  sections  of  a  multilocular  shell,  which  Mr.  Burr  informs  mc 
is  a  Turrilite, 

No.  10.  A  great  number  of  small  cylindrical  bodies  of  this  descrip- 
tion were  found,  the  longest  perhaps  1^  inch  in  length,  and  about  the 
thickness  of  a  tobacco-pipe :  they  all  have  a  longitudinal  groove  or  sulcus, 
whence  it  may  be  inferred  that  they  are  a  species  of  Belemntte^  perhaps 
B.  minimus ;  but  it  must  be  mentioned  that,  among  the  hundreds  that 
were  collected,  and  the  still  more  numerous  specimens  that  were  thrown 
aside,  not  one  was  found  which  came  to  a  point.  Further  research 
may,  perhaps,  supply  this  deficiency. 

No.  11.    Several  casts  of  a  slightly  curved  chambered  shell,  with 
annular  markings,  probably  referrible  to  order  of  Hamite  were  found. 
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The  drawing  represents  the  chamber  as  seen  in  the  section,  but  the  radiat- 
ed marking  is  probably  owing  to  crystallization. 
No.  12  is  a  cast  in  limestone  of  a  bivalve  shell. 

It  is  no  easy  thing  to  name  fossils  even  to  those  who  are  most  accus- 
tomcd  to  geological  researches,  this  department  forming  in  general  a 
separate  branch  of  the  science  :  many  of  the  fossils,  however,  described 
in  the  above  lines  are  of  so  marked  a  character,  that  in  those  instances 
where  we  have  ventured  to  name  them  with  any  degree  of  certainty,  we 
can  hardly  have  been  mistaken.  I  have  not  neglected  either  to  consult 
those  who  were  best  able  to  give  an  opinion  on  the  subject,  and  have 
also  carefully  compared  the  specimens  with  the  best  drawings  and  au- 
thorities I  could  moot  with.  To  Mr.  Frederick  Burr,  I  am  particularly 
indebted  fur  the  valuable;  assistance  and  information  he  has  afforded  me. 
If  we  <lo  not  err  therefore  very  widely  from  the  mark,  we  have,  even  ou 
the  information  already  obtained,  very  good  prima  facie  evidence  that 
the  Pondicherry  beds  are  the  equivalents  of  the  upper  secondary  for- 
mations of  Europe,  a[id  the  fossils  point  especially  to  those  of  the  chalk 
and  greensaud. 

It  is  a  well  known  fact  that,  during  the  formation  of  the  cretaceous 
beds  in  England,  a  great  quantity  of  silex  held  in  solution  by  water 
must  have  been  poured  out ;  which,  by  the  process  of  chemical  affinity 
having  collected  around  vaiious  organic  nuclei  such  as  corals,  sponges 
and  other  zoophytes,  has  formed  continuous  and  extensive  layers  of  flint, 
interstratified  with  the  chalk,  almost  every  nodule  of  which  contains 
and  derives  its  shape  from  the  enclosed  remains  of  some  organized  body 
in  a  state  of  complete  petrifaction.  We  observed  no  vestige  of  flints  in 
the  limestone  at  Seedrapett,  and  all  the  fossils  collected  there  consist  of 
carbonate  of  lime,  and  effervesce  freely  with  acid  ;  but  the  vast  quantity 
of  silicified  wood,  in  the  neighbouring  formation  of  red  sand,  seems  to 
point  to  some  plienomenon  similar  to  what  must  have  existed  during  the 
deposition  of  the  cretaceous  beds  of  Europe.* 

Lieut.  Newbold,  in  the  last  number  of  the  Journal;  suggested  that  the 
fossiliferous  beds  of  Pondicherry  probably  extended  into  the  Verdachel- 
lum  talook  of  South  Arcot.  I  have  made  enquiries  but  have  not  yet 
obtained  any  evidence  of  this  fact.     Another  interesting  question,  how- 

•  "  Flints  so  commonly  enclose  the  remains  of  sponges,  alcyonia  and  other  iooi>hj'te«, 
that  some  gculo^^ists  are  of  opinion  that  the  nucleus  of  every  nodule  was  ori<;inally  an 
organic  hody  :  that  this  has  been  the  case  in  most  instances  is  very  evident :  and  in 
Sussex  there  are  but  few  flinta  that  do  not  poascfi  tiaces  of  soophytical  organization." 

MantdTi  Gtoiogif  qf  SutHx,   144. 
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ever,  now  Buggests  itself,  viz,  is  the  shell  limestone  at  Seedrapett  ana- 
logous and  contemporaneous  with  that  already  mentioned  us  containing 
fossils  in  the  Trichinopoly  district  ?  Sufficient  data  have  not  >et  been 
collected  to  enable  one  to  give  a  positive  reply  to  this  enquiry.  The 
specimens  which  I  have  received  from  Trichlnopoly  consist  of  masses  of 
limestone,  very  similar  in  character  to  that  of  Seedrapett,  and  containing 
innumerable  small  shells  cemented  together  in  the  hard  rock.  Shells 
are,  however,  found  detached  from  the  stone,  in  general  I  should  say  in 
a  more  perfect  state  than  those  at  Seedrapett. 

PI.  III.  No.  1,  is  a  large  bivalve  from  Trichinopoly  :  of  which  the  shell 
is  entire,  with  the  exception  of  being  chipped  at  the  edges :  it  is  filled 
with  limestone. 

Nos.  2  and  3  are  intended  to  shew  the  nature  of  the  shells  contained 
in  two  small  masses  of  the  stone  :  the  most  perfect  shells  have  been 
chosen  for  representation,  but  it  was  found  impossible  to  figure  the  in- 
numerable small  shells  and  fragments  of  which  the  mass  almost  en- 
tirely consists.  The  shells  in  No.  2  are  small  turrilites,  evidently 
of  the  same  species  as  those  represented  in  PI.  II.  No.'  9.  Several 
specimens  from  the  same  locality,  in  Dr.  Cole*8  possession,  appear  to  me 
also  to  be  turrilites,  a  fact  which  leads  us  to  infer  some  analogy  between 
the  two  formations,  which  further  research  will  probably  tend  to  de- 
monstrate. 

An  interesting  fossil  from  Trichinopoly  in  my  possession  is  a  piece 
of  calcareous  fossil  wood,  containing  a  number  of  petrified  Teredines  in 
crystallized  carbonate  of  lime. 

There  can  be  no  doubt  that  our  knowledge  of  these  beds  is  still  very 
imperfect,  and  it  may  be  supposed  that  it  would  have  been  better  to 
have  deferred  the  present  notice  until  more  accurate  information  should 
be  obtained  ;  but  a  temporary  residence  in  Madras  gave  me  an  oppor- 
tunity of  consulting  works  to  which  I  might  not  otherwise  have  had 
access,  and  also  afforded  facilities  for  getting  up  the  drawings,  &c.  con- 
nected with  the  publication,  which  I  was  the  more  unwilling  to  neglect,  a? 
they  might  not  speedily  recur. 


TramCtrhtfJ.filunfltM- 
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V. — Bemarks  on  the    Fruit  of  the  Natural  Order  Cucurbitacea. — By 
RoBEBT  Wight,  m.  d.,  r.  jl.  s.  &c. 

The  order  Cucurbitacea,  is  perhaps  one  of  the  most  curious  and 
Miexplicable  in  the  system  of  plants,  and  though  at  different  times  much 
studied  by  several  eminent  botanists,  is  still  imperfectly  understood ;  at 
least  if  we  may  judge  from  the  fact,  that  no  two  writers  on  the  dis- 
tribution of  plants  according  to  their  natural  affinities  seem  to  agree 
as  to  what  families  are  its  nearest  allies.  It  is  not  now  my  intention  to 
examine  tliis  question,  for  which,  indeed,  I  have  not  at  present  leisure, 
even  supposing  I  possessed  the  requisite  materials,  which  I  do  not,  but 
merely  to  offer  a  few  observations  on  the  general  character  of  the  family 
and  fruit,  introductory  to  a  conspectus  of  the  genera  of  the  order,  with 
which  Dr.  Arnott  kindly  favoured  mc,  and  at  the  same  time  permitted 
me  to  plate  on  the  pages  of  the  Society's  Jourual,  should  I  deem  that 
desirable.  Deeming  the  conspectus  really  a  most  desirable  addition  to 
our  Indian  botanical  literature,  I  have  much  pleasure  in  submitting 
it  for  that  purpose,  in  the  hope  that  the  Society  may  be  of  the  same 
opinion. 

The  Cucnrhitacece  are  a  tribe  of  plants  so  very  unlike  the  rest  of  the 
vegetable  kinfrdom,  that  I  think  I  may  safely  say  no  one  having  the 
slightest  knowledge  of  family  likeness  among  plants,  could  ever  mistake 
so  far  as  to  refer  one  of  tbem  to  any  other  family.  Though  thus  isolat- 
ed from  all  around,  and  without  a  smgle  near  relation  with  whom  thej 
can  be  justly  compared  or  confounded,  they  yet  stretch  their  more  re- 
mote affinities  on  all  sides;  hence  the  difficulties  which  systematic  wri* 
ters  find  in  decisively  referring  them  to  any  one  place,  more  than  another, 
in  tlie  scries  of  orders.  Nearly  all  however,  now  agree  in  placing 
them  among  orders  having  parietal  placentae,  that  is,  among  plants  the 
ovary  of  which  is  one-celled. 

To  any  one  who  will  take  the  trouble  to  look  attentively  at  a 
slice  of  a  young  cucumber  this  must  appear  strange,  but  is  yet  not  the 
less  true.  In  one  of  the  latest  and  the  best  introductions  to  botany  in 
the  English  language.  Dr.  Lindley's,  a  peponida,  the  peculiar  fruit 
of  the  order,  is  thus  defined  : — "  One-celled,  many-seeded,  inferior, 
indehiscent,  fleshy  ;  the  seeds  attached  to  parietal  pulpy  placente.  This 
fruit  has  its  cavity  frequently  filled  at  maturity  with  pulp,  in  which 
the  seeds  are  imbedded ;  their  point  of  attachment  is,  however,  never 
lost.  The  cavity  is  also  occasionally  divided  by  projections  of  the  pla- 
centas into  spurious  cells,  which  has  given  rise  to  the  belief  that  in 
Pepo  Macrocarpus  there  is  a  central  ceU,  which  is  not  only  untrue  but 
impossible.** 
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Dr.  Arrott  in  the  article  botany,  Fncyclop.  Prit.  Ed.  7,  gives  a  dif- 
ferent nccoiint  of  it,  but  still,  it  appears  to  me,  far  from  a  corre<-t  ooe^ 
namely  : — "  A  pepo  or  peprmida  is  a  fleshy  inferior  fruit,  either  indebiscent 
or  bursting  irregularly,  and  consisting  of  about  three  earpels,  each  of  which 
is  divided  into  two  cells  by  its  placentiferous  margin,  beino  so  introflexed 
as  to  reach  the  dor^jal  suture.  The  sides  of  the  carpel,  and  even  some* 
times  the  introflexed  portion,  usually  become  extremely  ihick  and 
fleshy,  forming  the  great  mass  of  the  ripe  fruit,  so  that  by  losiDg  the 
general  character  of  dissepiments,  they  might  almost  be  said  to  disap* 
pear,  and  thus  at  first  sight  a  pcpo  would  be  said  to  be,  and  has  been 
so  described,  a  1 -celled,  fleshy,  indehiscent  fruit,  with  parietal  placentas, 
that  send  out  sometimes  false  dissepiments  towards  the  axis,  as  the 
cucuuiber  and  gourd.'* 

Ihis  view,  therefore,  is  essentially  different  from  Pr.  Lindley's,  for,  ac- 
cordinff  to  Arnott  the  placentae  are  virtually  central,  not  parietal.  The 
only  diflcrence  between  a  pepo  and  an  apple  being,  according  to  him,  that 
the  placentifcr(<us  n  argins  of  the  (arpellaiy  leal  are  introflexed,  and 
extend  outwards  nearly  to  tl  e  jmrictcs  of  the  fruit,  in  place  of  remain- 
ing in  the  axis.  Liiidley  en  the  (»ther  hand  \irw8  a  pepo  sin. ply  as  a 
one-celled  fruit  with  paritttal  placentie,  the  cavity  beii^g  occasionally 
divided  into  spuiious  cells  by  projections  of  the  placenise.  Neither  are 
altogether  consonant  with  appearances,  though  that  of  Arnott  appears 
the  u)ost  so ;  but  both,  in  common  with  all  others  that  have  yet  been 
promulgated,  are  inco  rect  both  as  to  theory  and  fact. 

"While  our  ideas  of  the  structure  of  the  most  essential  organ  of  the 
plant,  with  reference  to  natural  affinities,  are  thus  vague,  can  it  be 
matter  of  surprise  that  we  are  unable  to  trace  its  relations,  and  determine 
its  affinities  in  the  system  of  plants  ? 

What  then  is  a  peponida  ?  1  have  said  above  that  it  is  neither  a  one- 
celled  fruit  with  parietal  placentas,  nor  a  three-celled  one  with  introflex- 
ed central  placentas.  But  before  I  can  say  what  it  is,  and  point  out  the 
difference  between  it  and  a  fruit  of  the  usual  construction,  it  is  necessary 
to  state  what  the  usual  structure  is.  This  I  shall  do  by  means  of  a  short 
extract  from  Lindley's  Key  to  Structural  Botany, 

8.'54.  "  A  Carpfl  is  formed  by  a  folded  leaf,  the  upper  surface  of 
which  is  turned  inwards,  the  lower  outwards  ;  and  the  margins  of  which 
develope  one  or  a  greater  number  of  buds,  which  are  the  ovules. 

a5.').  When  the  carpels  are  stalked,  they  are  said  to  be  seated  upon 
a  thecaphnre,  or  gyvophore ;  Ex»  Clcome,  Passiflora.  Their  stalk  is 
analogous  to  the  petiole  of  a  leaf. 
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355.  a.  When  the  carpels  are  all  distinct,  or  are  separable  with  faci- 
lity, tliey  are  apocarpous  ;  when  they  all  grow  into  a  solid  body,  which 
cannot  be  separated  into  its  constituent  parts,  they  are  tyncarpouM, 

35G.     The  ovary  is  the  lamina  of  the  leaf. 

8'>7.     The  style  is  an  elongation  of  the  midrib  (I7i) 

358.  The  stigma  is  the  denuded,  secreting,  humid  apex  of  the  midrib. 

359.  Where  the  margins  of  the  folded  leaf,  out  of  which  the  carpel 
is  formed,  meet  and  unite,  a  copious  development  of  cellular  tissue 
takes  place,  forming  what  is  called  the  placenta, 

360.  Kvery  placenta  is  therefore  composed  of  two  parts,  one  of  which 
belongs  to  one  margin  of  the  carpel,  and  one  to  the  other. 

3(il.  As  the  carpels  are  modified  leaves,  they  necessarily  obey  the 
laws  of  arrungonicnt  of  leaves,  and  are  therefore  developed  round  a 
con>nion  axis. 

362.  And  as  they  are  leaves  folded  inwards,  their  margins  are  neces- 
sarily turned  towards  the  axis.  The  placentae,  therefore,  being  formed 
by  the  union  of  those  margins,  will  be  invariably  next  the  axis." 

From  this  we  learn,  in  few  words,  that  the  carpellary  leaf  is  always  so 
folded  that  its  midrib  is  towards  the  circumference,  or  forms  the  dorsum 
of  the  cell  or  carpel,  while  the  placentiferous  margins  are  placed  in  the 
axis ;  that  the  difference  between  a  one-celled  and  many-celled  fruit, 
merely  consists  in  the  placentiferous  margins  of  the  carpellary  leaves  of 
the  fv)rnicr  not  extending  inwards  to  the  axis,  but  stopping  in  the  cir- 
cunifereiice  and  bearing  their  ovules  attached  to  the  walls  of  the  cell- 
hence  parit'tal.  This  position  of  the  carpellary  leaf  is  so  constant,  that 
the  po>sibility  of  an  inversion  of  this  order  of  things  in  a  pepo  seems 
never  to  have  entered  into  the  calculations  of  any  one  of  the  numerous 
botanists  who  have  given  their  attention  to  the  investigation  of  the 
structure  of  this  curious  fruit ;  and  yet  such  is  simply  the  case.  In  a 
pep.»  the  normal  position  of  the  midrib  of  the  carpellary  leaf  is  reversed, 
that  is  is  pla  ed  in  the  axis,  and  the  placentiferous  margins  towards  the 
circumference.  That  such  is  actually  the  case  requires  no  ari^ument  to 
prove  ;  we  have  only  to  cut  the  ovary  of  any  true  cucurbitaceous  plant 
to  bo  made  sensible,  at  a  glance,  that  it  is  so  :  though  I  confess  that  io 
none  have  1  seen  it  so  clearly  made  out  as  in  Coccinia  Indica,  owing  to 
the  carpels  of  that  species  remaining  distinct,  merely  held  together,  not 
as  usual  by  cohesion  between  the  respective  carpels,  but  by  the  tube  of 
the  cal}x  in  which  they  are  enclosed.  Did  I  wish  to  illustrate  the  the- 
ory by  means  of  a  diagram,  I  could  not  derise  one  more  perfect  than  a 
simple  section  of  the  ovary  of  that  plant,  merely  extending  the  natural 
divisions,  by  dividing  the  calyx,  so  as  to  allow  each  of  the  carpels  to 
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be  slightly  separated  in  the  representation,  to  facilitate  the  demoiutra- 
tion.  This,  however,  is  I  think  even  unnecessary,  for  with  the  cloe  to 
the  true  structure,  which  this  species  furnishes,  there  can  no  longer  be 
any  difficulty  in  understanding  it  from  the  examination  of  any  genuine 
species  of  the  order.* 

What  effect  this  new  exposition  of  the  structure  of  the  ovariom  may 
have  on  the  determination  of  the  affinities  of  this  order,  I  am,  up  to  the 
present  time,  quite  unprepared  to  say  :  but  of  this  I  feel  certain,  that,  in 
80  far  as  structure  is  concerned,  they  are  as  far  removed  hrom  all  their 
now  reputed  allies,  as  their  peculiar  habit  removes  them  from  all  the 
parictose  families,  except  Pcutsiflone^  among  which  Bartling,  Endlicher  and 
Lindley  have  placed  them.  This  very  unusual  structure,  in  short,  marks 
them  as  a  peculiar  order,  the  affinities  of  which  have  still  to  be  sought  for. 

I  am  equally  unprepared  to  say  to  what  extent  this  unlooked-for 
structure  may  influence  our  views  in  regard  to  other  anomalous  orders, 
especially  those  with  solitary  carpels:  since,  having  established  the  fact 
that  the  usual  structure  may  be  inverted,  it  will  naturally  lead  to  new 
investigations,  which  may  prove,  that  the  solitary  carpels  of  Legvmmoim 
are  not,  as  now  supposed,  necessarily  the  result  of  constant  abortion  of 
one  of  two  carpella,  but  may  be  explained  on  some  other  theory  more 
consonant  with  the,  almost  invariably  observed,  structure  in  that  large 
and  interesting  order ;  which,  like  CucurhitacecB^  stands  an  isolated  fami- 
ly in  the  system  of  plants,  through  this  on«  remarkable  peculiarity,^ 
a  peculiarity  so  constant,  in  this  tribe,  that  it  goes  far  to  prove  the  exist- 
ence of  that  botanical  nonentity,  a  terminal  leaf.  But,  being  unpre« 
pared  to  offer  any  matured  opinions  on  these  points,  I  forbear  further 
speculation,  and  shall  at  once  proceed  with  the  conspectus  ;  trusting, 
however,  ere  long,  to  be  able  to  re-enter  more  at  large  on  the  consider- 
ation of  this  interesting  enquiry. 

The  subjoined  remarks,  I  copy  from  the  article  Cucurbitacea  in  my 
forthcoming  Number  of  the  Illustrations  of  Indian  Botany. 

"  The  following  explanatory  extracts  from  the  letter  which  accompanied 
the  Conspectus,  may  not  inappropriately  be  introduced. 

"  •  I  have  lately  been  revising  our  East  Indian  CumrhitacetB^  in  conse- 
quence of  Schrader's  paper  in  the  Linnaea,  vol.  12.  At  first  I  was  in- 
clined to  consider  it  worse  than  useless  to  subdivide  old  genera,  especi- 

*  After  this  paper  wu  in  the  printer^s  handa  it  waa  auggested  that  aome  illuatntioas 
were  deairable  to  render  the  verbal  description  more  eaaily  understood.  The  accom- 
jmnying  figures  representing  the  three  different  forms  of  ovaries—l-celled  with  parietal 
pUeentc ;  seTeral  celled  with  central  pUcents  ;  and  aFeponida;  wsre  therefore  prepared. 
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ally  Bryonia^  as  he  has  done  ;  but  when  I  came  to  consider  his  sectional 
characters,  and  that  the  form  and  position  of  the  stamens  and  anthers 
and  stigma  and  fruit  are,  really,  the  only  characters  hitherto  employed  for 
genera  by  other  botanists ;  and  that  all  Schrader  has  done,  is  to  keep 
only  those  species  in  their  old  genera  that  agree  with  the  character  and 
turning  out,  and  making  new  genera  of  those  that  do  not,  then  I  felt 
inclined  to  go  great  lengths  towards  adopting  his  views.  I  intend  here 
to  give  you  a  Conspectus,  or  abridged  generic  characters,  which  I  have 
drawn  up,  not  only  for  the  Indian,  but  also  for  the  whole  world,  which 
I  shall  not  object  to  your  publishing  as  **  abridged  characters  of  the 
genera  of  the  tribe  Cucurbitece  of  Schrader.' 

"  At  the  conclusion  of  the  conspectus  he  continues, — *  These  seem  to 
be  all  the  genera  known  that  truly  belong  to  Cucurbitea,  they  have  all 
unisexual  tiowers.  Gronovia  has  them  bisexual,  but  is  otherwise  very 
closely  allied.  AUasia  cannot  be  of  this  order,  unless  wc  suppose  the 
description  quite  erroneous ;  and  if  so,  Loureiro  may  have  had  before 
him,  in  part  at  least,  the  Telfairia  peduta ;  Mt/rianthus  cannot  belong  to 
CucurbitacetB. 

^*  *■  Thladianthvs  Bunge  is  imperfectly  described  as  to  the  stamens,  but 
may  perhaps  form  a  7  th  tribe. 

*' '  I  have  laboured  under  great  difficulty  in  making  out  these  characters, 
partly  because  the  published  descriptions  were  very  imperfect,  partly 
because  1  had  not  several  of  the  genera,  and  partly,  from  the  extreme 
diflSculty  of  examining  the  anthers  after  being  dried  and  pressed.  I 
would  therefore  suggest  to  you  and  other  Indian  botanists,  to  re-examine 
all  the  Indian  ones  on  living  plants,  and  have  drawings  made,  paying  par* 
ticular  attention  to  the  representation  of  the  anthers. 

"  *  At  first  you  may,  as  I  did,  confuse  section  7  with  section  9,  but  if 
you  will  compare  the  flower  of  CitruUies,  Moniordica  or  Lagenarea  with 
Cncurbita  or  Coccinia,  you  will  readily  see  the  difference.  In  section  7, 
the  connectivum  is  lobed,  and  the  anther  cells  are  placed  along  the 
edge  of  the  lobes — in  sections  8  and  9  the  connectivum  is  not  itself  lobed, 
but  the  anther  cell  is  bent,'  (it  winds  upwards  and  downwards  along 
the  back  of  the  connectivum). 

"  Warned  by  the  concluding  paragraph  of  the  difficulty  attending  the 
description  of  these  plants  from  dried  specimens,  I  took  occasion,  as  op- 
portunity offered,  to  compare  some  of  the  sectional  characters  with 
recent  specimens,  and  feel  disposed  to  think  the  sections  too  numerous, 
and  not  sufficiently  distinguished.  I  have  not  yet  succeeded  in  com* 
paring  the  whole,  but  would  suggest  the  following  alterations,  which  I 
think  would  improve  the  arrangement. 
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'*  Section  6  might  ^ith  advantage  be  suppressed,  and  its  only  genus 
ferred  to  section  5.  Sections  7  and  9  would  be  better  united,  tlic  antheri 
being  the  same  i  u  both ;  transferring,  however,  Cucurhita  to  section  8, 
on  account  of  the  anthers,  which  arc  similar  to  those  of  Trichosanthetf 
making  the  insertion  of  the  filaments  a  matter  of  secondary  coDsidera- 
tion,  a  generic  not  a  sectional  distinction. 

"  The  difference  between  sections  7  and  8  would  then  be — not  that  in 
the  former  the  anther  is  lobcd  and  in  the  other  entire,  but  that  in  sec- 
tion 7  the  back  is  traversed  by  an  elevated  gyrose  ridge,  on  the  top  of 
which  the  long  gyrose  anther  is  placed,  while  in  section  8  there  is  oo 
such  ck'f  ation,  the  anther  cell  being  sunk  into  the  substance  of  the  con- 
nectivum,  not  elevated  on  a  ridge  with  a  deep  furrow  between  each 
bend.  To  this  may  be  added  that  the  counectiva  in  section  8  is 
elongated  ;  hence,  from  the  union  of  the  three,  a  cylinder  results,  while  in 
the  other  their  union  produces  a  sort  of  capitulum. 

"  Bryonia  Oarcim\  doubtfully  referred  to  Bryonia^  is  a  new  species  of 
Pylofj^yne  :  Bryonia  Icioaperma^  I  find,  from  the  examination  of  dried 
specimens,  is  a  second  species  of  Mukia,  with  which  it  agrees  well  in 
habit. 

"  Notwithstanding  these  differences  of  opinion,  it  is  not  my  intention 
to  alter  the  conspectus,  but  print  it  simply  as  it  reached  me,  the  few  ad- 
ditions I  have  to  make,  being  included  within  brackets—thus  [  ]. 
Before  proceeding  further  it  may  be  well  to  explain  what  is  meant  by  the 
term  tri-adelphous,  as  applied  to  this  family,  which  is  of  such  frequent 
occurrence  in  the  following  characters.  I'he  normal  structure  of  Cucarr- 
bitaceiB  is  to  have  five  stamens,  in  place  of  which  we  usually  find  only 
three  ;  but  when  these  arc  carefully  examined  it  appears  that  two  of 
them  are  twice  the  size  of  the  third,  and  are  actually  made  up  of  two 
united  :  each  set  is  then  called  an  udelphi  or  brotherhood,  and  the  three 
together  tri-adclphous  This  structure  is  readily  seen  in  the  Pehtnkei 
(Cucumis  acutaugidM,  Ainsley)  where  the  anthers  do  not  cohere.  In 
those  where  they  do  cohere  it  is  not  so  clearly  seen,  as  tlicy  then  re- 
quire to  be  separated  artificially  before  it  can  be  made  out. 

"  In  some  genera  the  anthers  are  described  as  being  one  or  two- celled ; 
these  characters  require  to  be  used  with  caution,  as  being  generally  oi 
verv  difficult  application  in  practice.  Theoretically  every  anther  is  two- 
celled,  and  here  in  examining  a  number  of  instances  with  particular 
care,  under  a  high  magnifier,  I  have  found  most  of  them  actually  two- 
celled,  though  on  less  careful  examination  they  appeared  only  one- 
celled.  If  such  is  the  case  when  examined  with  fresh  specimens,  how 
much  more  liable  to  error  must  we  be  when  working  with  dried  onea. 
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CONSPECTUS  OR  ABRIDGED  CHARACTERS  OF  THE  GENE- 
RA OF  THE  TRIBE  CUCURBlTEit*  OF  SCHRADER. 

§  1. —  FVampnts  5,  inserted  on  the  throat  of  the  Curolla ;  anthers  distinct 
or  l^'nde/fjhouit,  avticoua^  straight ;  fruit  baccate,  few  srttled. 

1  CoMVNr.Rv  (Scliiad.).  Corolla  5-pnrtite  :  cuun<-ctiva conniving,  ob- 
li'ii?,  c<>i:icai :  Iriiit  t«  ukt  (!.    *^ou/h  Africa. 

2  C^RToNKMA  (Stl.rad.).  Limb  of  corolla  5-partite :  filinients  5,  in- 
cuivtd,  coiinectlvii  iiiciasbatcd  3-adclphou6  ;  autliers  tixod  laterally  under 
the  apex.     South  Ajiica, 

§  2. — Fi-innchts  (,i  or  tri-udelphous^  inaerted  on  the  tube  of  the  coroUa; 
aiithtrs  lateral^  straight,  2''o-aiit!/jh*'Uit, 

3  SicYDJUM  (-chUclit).  Corolla  o-petaled,  petals  undivided  :  filaments 
3-adeiphous,  dilated  iiiA  iiicuncd  at  the  apex;  anthers  without  a  beak. 
Aleiico. 

4  Bbtonopsis  (Am).  Corolla  5-partite,  lobes  obovate,  entire,  undulated: 
Hlaniciits  3-adel[>hous,  inserted  on  the  throat,  straight ;  anthers  pointless : 
stigma  fringed  :  berry  few  seeded.     £ast  Indies — Courtallum, 

5  AciiMANDBA  (Arn.).  Lobes  of  the  corolla  undivided :  filaments 
tri*adelphou8  very  short ;  anthers  anticous,  inserted  along  the  margins 
of  the  connectivuin,  linear  oblong ;  connectivum  prolonged  into  a  short 
beak  beyond  the  anther :  fruit  baccate  (always  ?)  beaked.  JSetsi 
Indies.    Bryonia  epigfsa^  rostrata,  deltoidea,  and  an  undescribed  speciei 

from  Malabar, 

Obs. — Perhaps  this  and  the  two  last  genera  might  be  joined  to 
Melothria. 

G  Melothria  (Lion.).  Lobet;  of  the  corolla  undivided,  denticulated : 
filnments  3-adelphous;  connectivum  pointless:  fruit  baccate,  not  beaked. 
America, 

Obs. —  Schrader  notices  an  East  Indian  one,  but  that  may  perhaps  be 
an  Achviandra. 

7  Ci:e-\  r  osANTiiKS  (Schrad.).  Lobes  of  the  corolla  linear  bifid :  filaments 
3-adolphous.     America, 

8  Anguria  (Linn.).  Lobes  of  the  corolla  entire  :  stamens  diadelphous : 
fruit  somewhat  4 -angled.    America, 

§  S.^FUaments  S-adelphous  inserted  on  the  top  of  the  tube^  anthers  all 

*  Tliis  trihp  contains  all  th«  East  Indian  (genera  except  Zanonia-^Sehmler  r»fi>rs  Fry* 
thrttjialum  of  Blume  to  Cucurbitee  but  that  genus  is  rery  ckxely  allied  to  Htir/to^  (Ar- 
nott  in  JarUine's  Mag.  of  Zuol.  aod  fiot.  vol.  %)  aaldoet  not  belong  to  die  order. 
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cohering  by  means  of  their  connecfira,  and  applied  at  the  back  uJUmg  At 
vmr^rlnf  of  the  cnnnectica  sigmoid,  {f)  two-celled. 

\)  SoiiizosT.'GMA  (Arn.).  Style  simple,  stigma,  peltate,  fleshy,  cleA  into 
10'1'i  radiuting  linear  lubes.  Andes  of  Mendosa,  {CucvrbHu  asperaUu 
Gill.) 

§  4. — Filaments  distinct  or  tri-adelphous^  inserted  on  the  throat  of  Ae 
corolla^  anthers  6  or  il-adciphousy  gyrose^  anticous. 

10  Spiiena.ntiie  (Schrad.).     Mexico, 

§  5. — Filaments  tri- adelphous^  inserted  €U  the  base  of  the  corolia^  anikers 
lateral^  struii^ht^  H-adelphous. 

11  PiLOGTNE  (Schrad.).  Calyx  campanul.ite ;  segments  of  the  corolla 
patent,  much  longer  than  the  calyx  :  anthers  one-celled:  style  eotire; 
stigma  1,  pileate  :  iruit  baccate,  few  seeded,  obtuse.  Suuth  Africa,  lEati 
Indies  --Bryonia  Garcini  ?] 

12  Zeuneria  (Endl.  ?).  Lobes  of  the  corolla  ({uite  entire  :  style  trifid; 
stigmas  S,  flabelliform,  quite  entire :  fruit  baccate,  few  seeded,  bluat. 
South  Africa^  East  Indies  and  ?  Norfolk  Inland, — Bryonia  Mysorenses. 
B.  Hookei'iana. 

Perhaps  this  is  only  a  subgenus  of  Pilogyne., 

13  Kabivia  (Am.).  Calyx  urceolate,  corolla  scarcely  ezserted,  lobes 
minute,  quite  entire ;  anthers  two-celled ;  style  entire ;  stigma  pileate, 
d-fid  :  fruit  a  peponida,  many  seeded,  blunt  or  with  a  short  thick  beak. 
East  Indies^  Bryonia  umbellata.     B,  amplexicaulis. 

14  Rhtnchocarpa  (Schrad.).  Lobes  of  the  corolla  denticulate,  ciliat* 
ed ;  style  trifid ;  stigmas  3,  jagged  and  toothed  :  iruit  with  a  long  slender 
beak.     Guinea. 

§  6. — Filaments  tri'odelphous,  inserted  at  the  base  of  the  coroQa^  antkert 
alt  cohering^  posticous^  linear^  straiyht. 

15  MuKiA  (Am.).  Style  entire,  stigmas  3,  more  or  less  cohering,  erect. 
Anthers  distinct,  one-celled,  lateral ;  [connectivum  prolonged,  forming  a 
projecting  point :  a  globose  abortive  ovary  in  the  bottom  of  the  calyx.] 
East  Indies  —  Bryonia  scabrclla.     [  B.  leiosperma.^ 

§  7  — Filaments  5,  or  tri-adefphous,  inserted  at  the  base  of  the  eoroUa; 
connectiva  toothed  or  lobed^  anthers  applied  at  the  back  alotig  the  margins 
of  the  connectivum^  and  therefore  fiexiujse^  gyrose,  or  anfractuose, 

16  Bryonia  (Linn.).  Corolla  5-clefl :  anthers  tri-adelphous,  one  celled: 
style  trifid ;  stigmas  subreniform  or  bifid :  fruit  ovoid  or  globose,  bac- 
cate ;  few  seeded.  Europe  and  East  Indies— B,  laciniosa,  India.  B.  alba, 
B,  diotcot  Europe.  Perhaps  also  B,  Garcini  and  leiosperma,  but  of  these  I 
have  no  male  flowers  by  me  to  examine  [B.  Garcini,  Stamens  tn-adelpbous 
onc-ccllt'd :    cells  linear,  ranrglnal,  not  sigmoid,  anticous:   style   one. 
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stigma  dilated,  peltate :  ovary  few  seeded  ;  pepo  inverse  reniform,  2  seed- 
ed. This  is  probahlv  a  new  genus,  but  if  not  seems  to  belong  to  Pilogyne 
rather  than  any  other  here.     It  cannot  possibly  belong  to  Bryonia.'] 

In  the  European  plants,  the  type  of  the  genus,  there  are  *2  ovules  in 
each  of  the  3  cells  of  the  ovary-  nearly  all  Blame's  species  belong  to 
other  genera. 

17  CiTftuLLus  (Srhrad.).  Corolla  per8istent,5  parted,  subrotate:  anthers 
tri-adclphous,  bilocular  :  style  3-fid;  stigma  obcordate,  convex  :  fruit  a 
fleshy  or  dry  and  fibrous,  many  seeded  peponida.  Africa^  East  Indies. 
Cu(  urhita  citmihts  and  Cvctimis  cohcyiithis, 

18  EcBALiAM  (Rich).  Corolla  5  cleft  :  anthers  tri-adelphous  :  ovules  in 
two  rows  in  each  cell ;  stigmas  three,  two  horned  :  fruit  an  elastically 
and  irregularly  bursting  peponida.     Europe — Momordica  elaterium, 

19  MoMOBDiCA  (Linn.).  Petals  5,  adnate  to  the  base  of  the  calyx, 
deciduous  :  anthers  all  cohering  :  ovules  in  a  single*  row  in  each  cell ; 
stigma  two  lobed  ;  fruit  a  capsular,  elastically  bursting,  3  vulved  pe- 
ponida.    E,  Indies^  South  Africa  and  America, 

[*This  though  practically  correct  is  not  theoretically  so,  the  carpellary 
structure  being  the  same  here  as  in  others ;  each  margin  has  its  placenta 
and  ovules  :  and  though  at  any  one  section  only  one  row  appears,  we  do 
not  find  the  ovules  always  attached  to  the  same  line  of  placenta  on 
slicing  the  ovary  successively  from  end  to  end,  but  sometimes  on  the  one, 
sometimes  on  the  other  side  of  the  cell ;  such  at  least  I  find  it  in  Momor- 
dica  Ckarantia.'] 

To  this  genus  seems  to  belong,  Muricia^f  Lourciro  and  Neurospermum^ 
Raf. 

20  LuFFA  (Cav.).  Petals  5,  inserted  in  the  base  of  the  calyx,  decidu- 
ous :  anthers  all  distinct  or  di-triadclphous  :  style  3  fid;  stigma  reniform 
or  bipartite  :  fruit  a  peponida,  at  length  dry  and  internally  fibrous,  usually 
opening  by  a  terminal  lid,  rarely  indchisccnt.  East  Indies  and  Arabia. 
There  are  3  sections  of  this  genus. 

Ist.     Stamens  distinct,  Luffa  pentandra,  acutangida,  and  Kleinii, 
2d.     Stamens  3-adelphous.     L.  amara^  Roxb.  and  nearly  all  the  species 
of  Turia,  Forsk. 

3d.     Stamens  di-adclphous — L.  tuberosaj  Roxb. 

21  Benikcassa  (Sav.).  Corolla  (yellow),  five  parted,  patent :  anthers 
3-adelphous  :  style  undivided,  very  short ;  stigma  large,  thick,  irregularly 
lobed  and  plaited  :  peponida,  fleshy  indehiscent.    Asia. 

22  Lagenaria  (Ser.).  Corolla  (white)  five  petalcd :  anthers  3-adel* 
phous :  style  almost  none ;  stigmas  3,  thick  and  2-lobcd :  peponida 
fleshy  and  indehiscent.    India^  South  Africa: 
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{  8. — Filametifit,  S-adelphnvs,  inserted  on  the  tube  of  the  cnmlla  ;  cw 
nectiva  entire^  anthers  ^-tir  won-adelphous^  posticous^  liHear^  bent  tgntard$ 
and  dotcnvcards  :  cnh/x  lt>n*r,  tubular. 

23  Trfciiosant'iks  (Linn.).  S<*Kn^pnt««  of  tho  corolla  la corfl ted  ond  fring- 
ed :  nnthcrs  3-a(lelphoU8  ?  or  all  united  :  stvle  trifid  ;  stiguiM  obloD|i 
subulate :  fruit  a  pc^ponidn,  ninny  Koedcd.     £.  Indies, 

[In  all  the  upecies  I  have  had  an  opportunity  of  carefully  examining, 
the  anthers  mtc  inonadelphou«  or  united.  The  8t\le  is  not  trifid,  nor 
prperly  pptMkin^  the  stipnias  suhulnte,  rs  tliey  cohere  nearly  to  the  apox 
by  their  ccntnil  fare,  though  the  8tigin  ^tic  surface  extends  for  some 
dist'U'Cc   'Utwardly,  and  presents  a  somewhat  subulate  outline.] 

I  lounite  Jnvolncrarea  to  this  as  a  mere  section  depending  on  the 
brurt-'aii,  tl<e  character  taken  from  the  anther  not  holding  good,  at  least 
T,  Cue  tm^rimi  has  fiequently  the  anthers  nil  united,  and  I  sunpect  also 
T.  Atignina;  perhaps  they  only  become  tviadelphous  af\cr  fecundating. 

[In  T.  AniTuina  they  are  never  tri- adelphous,  the  anthers  cohere  to  the 
last  as  represented  in  the  accompanying  fifinre.  This  last  hpecies  with  T» 
ghhosa^  and  trifoUatOy  Blunic,  and  Imjolncrorea,  Sernnge  {T,  H^aVichoML) 
form  a  very  characteristic  section,  pcrliaps  a  subgenus,  distinguished 
by  their  curiously  bracteated  male  flowers],  H.  W. 

24  Gtmnopetalum  (Am.).  Calyx  constricted  at  the  mouth :  corolla 
(yellow)  5  parted  ;  segments  quite  entire  :  anthers  all  closely  cohering  : 
fruit  baccate,  ovnte,  beaked,  few  seeded  :  seeds  large,  roundish,  with  a 
blunt  margin  £.  Jnfies.    Th-re  are  two  species  — 

1  G.  Ceylauicum  (Arn  ).  Leaves  deeply  5  loberl ;  perianth  glabrous  : 
Bryonia  tubiflnra,  W.  and  A. 

2  G,  JVi^htii  (Am.).  Leaves  3-5-angle-lobed ;  perianth  hairy.  ComiaU 
lum, 

§  9, — Filaments  nsually  tri'adclphnus^  inserted  at  the  base  of  the  peri-* 
anth  ;  connecfiea  entire^  unhxs  n-h'.n  produced  into  oppendares  beyowt  tk§ 
anthers  ;  anthers  linear,  posficovs,  b'  nt  upuurds  and  downwards  (calyx 
campanulate  or  rnrcly  infundibnliform.) 

2.')  CucuMis  (Linn.).  Corolla  5-partcd  :  anthers  tri-adclphous,  or  all  of 
them  slightly  cohering,  with  appendages  at  the  apex !  Peponidii  fleshy, 
indehiscent,  or  rarely  irregularly  dehiscent,  polvf^pcrmous  :  seeds  ovate, 
compressed,  sharp  edged.     Asin^  Africa  and  America. 

26  CucoBBiTA  (Linn.).  Corolla  cainpanulnte.  5-clefl:  filaments  trift* 
delphous  at  the  base  or  quite  monadelphous;  anthers  all  cohering^ 
without  ap.endages  :  peponida  fleshy,  indehiscent,  polys]  eruious  :  seed 
with  a  slightly  thickened  edge.    Asia  and  America. 
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27  ELATERirM  (Linn.).  Petals  scnrcely  united  at  the  base  :  filiments 
monadelphous,  anchors  allcobmnjr:  st^le  thick;  Ftignia  cnpilate :  fruit 
a  coriaceous,  one-celled,  few  seeded  capsule,  bursting  elasiicully  by  two 
or  three  valves.     Amer'ca, 

t28  SciiizocAHP  iTM  (Schlch.).  Corolla  infundibuliform,  quite  entire; 
fil:>.nienta  3-adelphous:  anthers  m11  c  berinfr;  peponida  many  seeded,  burst- 
ing   by  several  valves  tfiat  chere  by  their  apex.     Mexico. 

29  CocciNEA  (W.  a!>(l  A.).  Corolla  campanulate,  sefrments  aeuminated: 
filaments  monadilphons,  anthers  tri-adelpboua.  conniving:,  without  appen- 
dages :  poponidi  Fornewhat  baccate,  many  seeded.  [Usually  of  an  oblong 
oval  shape  and  bright  red  when  ripe],    JEant  Indies, 

5  lO.—  Fiinmejits  mnjwdrlphofi.^,  connate  info  a  cofumn^  which  is  capitate 
at  thr  aji'X.  and  fhev  heoring  the  fcy  rose  post  icons  anthers. 

30  Cepualandea  (Schrad.)*  South  Africa. 

EXPLANATION  OF  THE  PLATE. 

Fig.  L — 1.  A  tricarpellary  one-celled  ovary— that  is,  the  placenti- 
ferous  margins  of  the  carpellary  leaves  meeting  in  the  circumference,  and 
bcariug  their  ovules  on  the  walls  or  parietes  of  the  cell. 

a  Supposed  position  of  the  midrib — b  phicenta;  parietal. 

2.  A  tricarpellary  3- celled  ovary,  the  lani  i.e  of  tlio  ca-pellary  leaves 
folded  inwards,  until  tliey  meet  in  the  axi*»,  and  tliere  produce  *>vuies. 

a    Supposed  position  of  midribs— ^  plants  axillary. 

3.  An  imaginary  section  of  a  pepo  explanatory  of  Dr.  Arnott's  theory 
of  its  construction  ;  copied,  but  with  some  modification,  to  re.i.ler  it  more 
explanatory,  from  his  figure  in  the  Encycl.  Brit. 

a  Supposed  position  of  the  midrib  -  b  the  placentiferous  margins 
represented  introflexed,  reaching  nearly  to  the  dorsal  suture,  dividing 
the  carpel  into  two  cells. 

4.  Section  of  the  ovary  of  Coccinea  Indica ;  the  calyx  divided  in  the 
Kne  of  the  partitions  of  the  carpella,  by  which  they  are  periiiitied  to 
fall  apart. 

5.  Section  of  the  same ;  the  parts  in  situ. 
Fig.  IL — Section  7.     Momordica  Charantia, 

in. — Section  8.  Trichosanthes  anguina, 

IV. — Section  9.  Cucurbita  maxima. 

V. — Section   9.  Coccinea  Indica. 

VI. — Section  7.  Lagenaria  vulgaris, 

VIL— Section  6.  Mukia  scabrella. 
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Obs. — Thcye  dissections  have  been  prepared  with  the  view  of  show- 
ing that  sections  7  and  9  arc  not  distinguishable  by  the  characten 
assigned— tlie  anthers  being  lobed  or  entire — and  that,  by  taking  our 
characters  rather  from  the  form  of  the  anthers  than  the  inaertioD  of  the 
filaments,  Trichosanthes  and  Cuciirbita  might  be  ad%'antageously  placed 
in  the  same  section,  leaving  tlie  character  taken  from  insertion  availaUe 
as  a  generic  distinction  between  them. 


VI. — Notices  of  some  Boman  Catholic  Hooks,  existing  in  the    Tehigu 
Language. — By  C.  P.  Brown,  Eaq, 

The  Roman  Catholic  Missionaries,  who  visited  India  about  the  yesr 
1600,  were  diligent  in  instructing  the  Telugus;  and  their  efforts  are 
briefly  described  by  Navarette,  one  of  their  number,  who,  after  being 
employed  in  China,  was  transferred  to  India  and  subsequently  to  South 
America. 

The  Abbe  Di  bois  gives  no  very  complimentary  account  of  the  suc- 
cess of  the  Catholic  Missionaries  among  the  Tamils.  The  imiiaiion  of 
the  Vedas,  written  in  Sanscrit,  under  the  guidance  of  Rohertnsde  NobiU^ 
has  been  described  by  Mr.  Ellis,  in  the  Asiatic  Researches;  and  it  is 
to  be  wished  thit  a  sketch  could  be  obtained  of  all  the  Roman  Catholic 
treatises  existing  in  Tamil :  some  of  which  have  been  noticed  in  the 
last  number  of  tl.is  Journal,  in  the  Memoir  of  Besciii.  Those  which 
are  written  in  Teliign,  will  now  be  described.  There  may  perhaps  be 
others :  but  such  are  unknown  to  the  native  christians  who  obtained  for 
me  the  following  few  vohnnes. 

One  of  these  is  a  translation  or  aliridgment  of  the  Old  Testament 
history? :  this  is  written  in  a  clear  and  easy  style,  and  may  be  useful  to 
those  who  are  beginning  to  study  Telugu.  It  is  evidently  translated 
from  the  Latin  Bible :  and  the  ten  commandments  are  arranged  as  they 
are  in  English  Bibles. 

The  version  of  the  Gospels  forms  a  separate  work ;  it  is  a  Harmony 
or  selection  of  chapters,  taken  from  the  different  Evangelists,  so  as  to 
form  a  continuous  nai rati vc.  Some  Romish  legends  are  interspersed; 
paiticularly  those  regarding  the  Virgin:  and  paraphrastic  remarks  are 
mingled  with  the  text :  thus,  the  Lord^s  Prayer  is  quadrupled  in  length. 

The  dialect  used  in  these  works  is  very  respectable.  A  few  Italian 
words  are  used ;  as  Sancto  spirilo,  and  Pascha,  with  Baptismum^  and 


1840.]  Existing  in  the  Telugu  Language*  5ft 

Baptista;  there  are  also  a  few  Hindustani  expressions.  There  is  in 
some  p.issages  an  appearance  of  a  foreigner's  composition,  but  in  gene* 
ral  the  style  is  unobjectionable,  unless  as  being  a  little  pedantic. 

These  books  (all  unprinted)  are  usually  styled  the  Veda  :  and  those 
who  desire  to  obtain  them  should  enquire  for  them  under  the  name  ot 
the  Christian  Veda.  But  the  New  Testament  is  often  denominated 
Sucisesham :  which  denotes  Good  News.  It  is  to  be  observed  that  io 
the  Gospels  the  doctrinal  portions  are  usually  omitted. 

Another  volume  much  read  among  natives  is  usually  called  Jnana 
Bodha^  or  Instruction  in  Wisdom,  but  I  do  not  tind  any  title  in  the 
volume.  It  is  a  mere  set  of  sermons  on  various  doctrines,  wherein  there 
are  many  allusions  to  history  (even  including  a  notice  of  Casar  Borgia) 
but  there  are  few  references  to  the  Bible.  It  is  not  well  written  or 
interesting.  An  European  reader,  if  acquainted  with  Telugu,  will  under- 
stand it  with  ease :  but  to  the  natives  it  is  extremely  obscure. 

There  are  some  trivial  compositions  which  call  for  little  notice  :  such 
as  the  Devara  Talli  Daudacam,  or  "  Chant  to  the  Mother  of  the  Lord." 
Another  hymn  or  chant  is  denominated  Jesn  Natha  Swami  Dandacam. 
There  remain  two  volumes  which  cull  for  more  notice,  being  the 
l^ohhya  Charitra  and  the  Vedanta  Rasayanam.  These  are  written  in 
verse. 

The  first  of  these  is  the  legend  of  Tobit :  written  in  padya  metre  i  and 
contained  in  three  cantos.  It  is  an  amplification  of  the  story  described 
in  the  Apocrypha,  and  possesses  no  great  literary  merit.  It  is  the  com- 
position of  Pingala  Ellai/a,  the  son  of  Mugaya,  whom  the  introduction 
shews  to  have  been  a  Jangam.  The  Jaugams  narrate  regarding  their 
teacher  Basava,  a  variety  of  legends ;  part  of  which,  particularly  those 
describing  his  birth  are  mere  imitations  of  the  Hrst  book  of  the  Ra- 
MAYAK :  and  these  stories  are  in  the  present  poem  related  regarding 
Tobit. 

The  Vedanta  Rasa  van  is  entitled  to  more  particular  notice :  like 
the  poem  last  mentioned  it  is  in  the  padya  metre,  or  stanzas,  and  is  the 
composition  of  Ananda,  son  of  Tiiumava,  of  the  Mangalagiri  family  :  the 
style  is  purely  classical ;  and  judging  from  circumstances  we  may  consider 
it  to  have  been  written  about  a  century  ago  The  author's  poetical  powers 
are  considerable,  the  taste  he  shews  is  good ;  and  the  extent  of  his  learning, 
particularly  in  Sanscrit,  and  the  classic  dialect  of  Telugu,  has  gained  him 
much  applause.  His  poem  which  we  may  denominate  A  summary  of  the 
GotpelSj  has  been  mentioned  in  a  former  essay,  but  it  merits  a  more  detailed 
notice.  In  the  usual  mode  pursued  by  Catholic  writers  it  describes  the 
five  sorrow/nly  and  the  ^ve Joyful  mysteries^  and  omits  much  of  the  di« 
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dactio  portion.  The  expressions  Spirit)  S.im^fty  BnptismHm^  &c,,  are  »• 
taineJ.  The  four  bool^H  with  the  introduction  contain  Dearly  4000 
linos. 

Tlie  first  book  open-*  with  a  praver  for  the  divine  blesiiin^  on  the 
poet's  patron.  Precisely  folh)wing  the  b  :imi'iical  method,  he  now  de- 
scribes the  family  of  his  patron  and  that  of  JlMlurusn^  who  U  the  pupil 
or  questioner :  the  rcplits  jjivcii  by  t!ie  t^achT  constituting  t!>e  poen. 
This  mode  has  hoeri  IoUowchI  by  i'rii)cip<d  Mill,  in  his  Sanscrit  poem, 
entitled  "  r.;.:.'.T\  S  .n  ;itv." 

The  pref'icv  bciuj;  «;;>:k1u  lod  (in  260  lines')  the  author  giv''§  an  intro- 
duction.  whii.h  tocins  sii;v.:luous ;  des(Ti'»i  lEj  the  occurrence  of  an 
eclipse  :  a  convtTsatiou  re  arlin";  w^iicli  leads  to  the  real  theme  of  the 
poem  Munarijsii  applies  to  a  hermit  n:imcd  Parvatnifa^  or,  Jn&ita  S'tdha 
Afuta\  who  undertakes  to  d^-scribe  the  christian  religion.  As  a  prelitm- 
nary,  he  atieinpts  to  describe  Ueity,  and  refutes  the  bramlnical  ideal 
on  this  subject ;  he  urges  t!ic  adoration  of  God  ulone.  He  next  describet 
creation  :  and  the  nature  of  a'.igcls.  Tiiu  fiilcn  angels,  and  the  devil 
as  a  tempter.  Th^^se  subjects  are  treated  p.irtly  in  the  style  of  the 
Latin  theologians  nnd  party  in  a  new  method  such  as  a  native  of  India 
niii^ht  be  expi  cted  to  »levise.  The  system  of  Hindu  idolatry  is  next 
combated,  and  scver.d  of  the  ab^JUid  braminii-al  legends  are  very  justly 
weighed.  At  tlie  cb)se  he  says  **  Let  us  then  desist  from  rewarding 
Siva,  unless  in  the  light  of  a  fuc :  and  let  the  emblems  of  such  false 
gods  be  laid  aside.** 

Tlie  second  book  opens  with  a  benediction  in  the  name  of  Christ 
The  poet  now  describes  crcaiion.  IJis  description  <»f  E\e*8  b  auty  is 
quite  in  the  Hindu  style,  though  free  from  grossness  An  exuberant 
description  of  raradi<.e.  The  forbidden  fruit.  The  'i'cmptation  and 
Fall.     Then  follows  a  discussion   on  the  origin  of  evil. 

The  poet  avoids  niontiofiing  that  Adam  and  Kve  were  naked— that  the 
devil  was  in  the  serpent's  lurm  ;— that  the  curse  was  inflicted  — that 
Cain  slew  Abel :  indeed  he  throughout  the  work  passes  over  in  silence 
whatever  he  thinks  might  deter  a  Bramin  from  rci.ding  his  poera. 

He  now  paspes  to  the  history  of  Abraham,  then  to  the  birth  of  the 
Holy  Virgin  "  who  lived  with  Joseph  as  with  a  brother.*'  The  birth  of 
Saint  John.  The  Annunciation.  1  he  naming  of  John,  and  the  birth 
of  Our  Lord,  are  described  in  full  detail,  and  in  a  very  poetical  st vie, 
(but  the  circumcision  is  not  mentioned).  1  he  hymn  sung  by  the  Angels 
is  well  executed.     The  birth  is  stated  to  have  taken  place   "  in  the 
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month  Margasira"  which  answers  to  December.  Here  arises  a  question 
why  the  Lord  was  born  not  in  a  palace,  but  in  a  stable.  The  coming  of 
the  "  Three  kings."  The  alarm  of  Herod.  The  interview  with  Simeon. 
The  flight  to  Kgypt.     The  disputing  with  the  doctors  in  the  temple. 

The  thir  1  book  (which  the  student  should  peruse ^r*^  contains  about 
1000  lines.  It  commences  with  a  discussion  regarding  the  Trinity. 
Then  follows  the  Baptism :  with  an  elaborate  picture  of  the  river  Jor- 
dan. The  Temptation ;  various  miracles.  The  raising  of  Lazarus  is 
minutely  described,  in  a  very  poetical  manner.  The  last  supper.  (But 
the  bread  and  wine  are  not  metUioned),  The  betrayal  to  the  Jews.  The 
crucifixion. 

The  fourth  book  (of  similar  length)  gives  further  details,  with  a  dis- 
cussion regarding  the  possibility  of  such  a  death  suffered  by  our  Lord. 
Several  apocryphal  circumstances  are  introduced  :  with  a  discourse  to 
prove  the  doctrine  of  purgatory.  The  Resurrection.  The  journey  of 
two  disciples  to  Emmaus  is  minutely  and  well  described.  The  doubting 
of  Thomas.  The  Ascension.  The  descent  of  the  Holy  Spirit.  Then 
follow  some  apocryphal  stories,  such  as  the  resurrection  of  the  Lord*8 
mother,  "  on  the  third  day."  Peter  appears  as  the  head  of  the  church. 
A  summary  of  doctrines.  The  Ten  commandments  (called  Dasa 
Calpnna) :  the  second  is  as  usual  omitted.  Instructions  regarding 
baptism  anl  prayer:  which  is  to  be  offered  before  the  crucifix  and  the 
Virgin  Mary  The  teacher  concludes  with  vpry  brief  instructions  re- 
garding the  Eucharist.     The  disciple  returns  thanks  and  is  baptized. 

It  is  much  to  be  regretted  that  any  apocryphal  doctrine  should  be 
admitted  into  a  poem  written  in  so  excellent  a  spirit  of  piety  :  but  the 
author  has  adhered  strictly  to  the  line  laid  down  by  the  church  of  Rome, 
In  poetical  merit  this  poem  may  probably  stand  as  high  as  the  7Vm- 
havant\  written  in  Tamil,  by  the  celebrated  Beschi.  That  distinguished 
genius  has  introduced  into  his  compositions  some  of  the  elegancies  of 
Latin  and  Italian  literature  :  but  in  the  Vedanta  Rasayanam^  we  have  a 
work  of  great  beauty,  which  in  every  page  bears  marks  of  the  author 
being  a  native  of  India. 

This  poem  has  been  well  edited,  and  illustrated  with  a  verbal  com- 
mentary or  explanation,  as  the  style  in  some  parts  is  too  much  elevated 
to  be  generally  understood  at  the  present  day  without  such  aid.  For 
education  is  at  present  in  the  lowest  state  among  the  Telttgu  people ; 
they  being  nearly  as  illiterate  as  were  our  ancestors  at  the  period  when 
the  invention  of  printing  led  to  the  restoraion  of  learning.  A  careful 
•tudy  of  the  Vedanta  Ratayan  may  ultimately  produce  a  desire  to  emu- 


5S  On  the  Fossils  of  the  Eastern  PorUim  [Jnix 

late  A  poem  of  merit  so  distinguished,  and  will  prove  that  the  Tehigiit 
possess  a  christian  poet  who  may  rival  in  talents  a  Gbobgb  Buchaxas^ 
or  a  Casimir  ;  and  who  further,  like  Milton,  had  the  advantage  of  writ- 
ing in  his  native  tongue. 


Vll.—On  the  Fossils  of  the  Eastern  Portion  of  the   Great  BasaUk 
District  of  India, — By  John  G.  Malcolmson,  Esq,^  r.  g.  8. 
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Introduction. 

The  principal  objects  of  the  following  paper  are,  to  submit  to  the 
Society  an  account  of  a  series  of  fossils  discovered  in  the  eastern  part  of 
the  great  basaltic  district  of  India  ;  and  to  endeavour  to  arrive  at  some 
approximate  conclusion  respecting  the  geological  era  of  this  basaltic  for- 
mation, which,  extending  over  more  than  200,000  square  miles,  conceals, 
breaks  up,  or  alters  all  the  other  rocks  from  beneath  which  it  has  forced 
its  way.  Of  the  eruptions  to  which  this  rich  and  romantic  counti)* 
(formerly  including  several  considerable  kingdoms)  owes  its  existing 
form,  a  late  President  of  this  Society  remarks*,  that  the  mind  is  almost 
lost  in  the  contemplation  "  of  their  grandeur  ;**  but  "  that  unfortunatdy 
the  relative  age  of  the  eruptions  must  remain  for  the  present  undetermin- 
ed, no  vestiges  of  secondary  or  tertiary  formations  having  been  detected 
within  the  region.**    Having  therefore,  in  1832,  collected  a  series  of  la- 

*  See  Mr.  Murchi  son's  Aanivenary  Addresii  Gtologicsl  rioceedings,  to).  !•  p.  451 
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custriae  fossils,  probably  referable  to  the  tertiary  epoch,  from  a  portion 
of  this  district  extending  140  miles  north  and  south,  and  having  pro- 
cured others  from  localities  to  the  north  and  west  of  that  which  furnish- 
ed my  own  collection,  I  am  induced  to  submit  the  specimens  to  the 
Society*.  If  they  should  be  deemed  of  sufficient  value,  I  wish  a  selec- 
tion  to  be  deposited  in  the  museum,  to  afibrd  a  means  of  comparison 
with  a  duplicate  set,  which  I  shall  forward  to  the  Asiatic  Society  of 
Bengal.! 

But  it  is  not  alone  by  supplying  some  data  from  which  to  infer  the 
relative  age  of  the  great  trap  formation,  that  these  specimens  are  valua- 
ble. They  will  afford  the  means  of  connecting  the  great  sandstone 
formations  of  the  south  and  north  of  India,  containing  the  celebrated 
diamond  mines  of  Parteal  (Golcondah),  Bangnapilly,  and  Panna,  as  well 
as  the  limestones  and  schists  associated  with  them  ;  and  which,  from  the 
latitude  of  Madras  to  the  hanks  of  the  Ganges,  exhibit  the  same  charac- 
ters, and  are  broken  up  or  elevated  by  granite  or  trap  rocks,  in  no  respect 
differing  in  mineralogical  characters  or  geological  relations.  A  few 
reniarks  on  these  formations,  and  the  physical  geography  of  the  countries 
in  which  they  occur,  will  be  a  necessary  introduction  to  a  more  particular 
account  of  that  portion  of  the  trap  district  in  which  the  fossils  were 
found,  Mr.  Culder*s  sketch  not  being  sufficiently  detailed,  and  the  map 
attached  to  his  memoir  containing  some  errors  of  material  importance.} 

GENERAL   SKETCH    OF   THB   PHYSICAL  FEATURES,  HTDROGRAPHT,  &C. 

An  elevated  tract  to  the  north-west  of  Bundlecund  (not  included 
within  the  range  of  the  Map,)  may  be  considered  as  the  geolo- 
gical connexion  between  the  provinces  watered  by  the  southern 
branches  of  the  Ganges  and  the  Deckan,  including  all  the  countries  to 
the  south  of  the  Nerbudda.  From  the  north  of  this  plateau,  which 
extends  far  to  the  west,  a  number  of  great  rivers  descend,  by  a  series  of 
rapids  and  falls  over  sandstone  escarpments,  into  the  valley  of  the  Jumna 
and  the  Ganges.  From  the  east  and  south  of  the  same  tract,  the  Maha- 
Duddy  river  collects  a  great  body  of  water,  and  after  a  comparatively 
short  course  through  countries  little  known,  but  containing  the  diamond 
mines  of  Sumblepoor  and  extensive  trap   and  gneiss  formations,  empties 

•  See  Plate  drawn,  eiijjraveil,  aad  dMcribel  by  Mr.    Jamos  de    Carl   Sowerby. 
+  The  series  of  specimens  presented  by  Mr,  Malcolmson  to  the  Geological  Society 
have  been  arranged  in  the  foreign  department  of  the  museum. 
%  Asiatic  Researches,  vol.  xtIlL 
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itself  into  the  Bay  of  Bengal,  not  far  south  of  ibe  Delta  of  the  Ganges. 
The  Nerbudda,  which  flows  in  an  opposite  direction,  is  more  interest- 
ing in  a  political  and  geological  point  of  view ;  nnd  the  extensive  countries 
through  which  it  passes  have  been  more  carefully  investigated  than  any 
other  part  of  the  Peninsula.     This  river  takes  its  rise   to  the   west  of 
Amerkantack,  and  traversing  a  country  of  granite,  sandstone,  and  basalt, 
abounding  in   iron  and  the  finest   doloinitic  marbles,  reaches  the  Indian 
Ocean  through  the  alluvial  plains  of  Guzerat.     At  Jabulpoor  nnd  in  the 
neighbourhood  of  Saugur,  fossil  mammalia,   shells,  and  silicified   palms 
have   been  recently   discovered.     Fossil   shells  have  also  been  found  in 
some  of  the   trap  hills,  which   have  broken  up   the  sandstone    near  the 
sources  of  the  Taptce.    This  river  is  separated  from  the  Nerbudda  by  a 
range  of  basaltic  mountains ;  and  having  the  same  direction  as  the  Ner- 
budda, its  ^  hole  course  appears  to  be  in  the   basaltic  formation.     (See 
N.  W,  comer  of  Map). 

All  the  other  great  rivers  of  the  Peninsula,  including  the  Godavery, 
Kistnah,  Pennar,  ;md  Cauvary  issue  from  the  western  Ghlkts,  from  the 
summits  of  which  the  country  slopes  gradually  to  the  east,  excpt  at  the 
extreme  south,  where  the  descent  to  the  plains  of  the  Carnatic  is  consi- 
derable and  precipitous. 

The  Godavery  (see  Map,)  rises  in  the  basaltic  region  described 
by  Colonel  S\kcs,  (Geol.  Trans,  vol.  IV  pt.  2,  1»*36)  and,  great- 
ly increased  in  size,  it  enters  the  granitic  table  land  of  the  Deckan.  and 
flows  at  the  southern  foot  of  the  Sichel  Mountains  into  a  sandstone 
and  argillaceous  limestone  country.  This  district  is  similar  to  that  of 
Bundlecund  and  Malwa  ;  it  also  contains  diamonds,  and  has  been  much 
broken  up  by  erupted  rocks.  From  the  north,  the  Godavery  derives 
large  supplies  of  water  from  the  great  rivers  rising  south  of  the  Neibudda 
and  the  Taptee,  in  basaltic  tracts,  the  soil  of  which  being  retentive  of 
moisture,  the  water  is  everywhere  near  th<»  surface.  From  the  south  it 
receives  only  the  Munjcrah  river,  which,  flowing  through  arid  granitic 
plains,  furnishes  but  a  scanty  addition  of  water,  except  during  the  rainy 
season.  Through  a  pass  in  the  gneiss  mountain  of  Papcondnh  it  enters 
the  plains  of  the  Coromandel  coast.  In  this  district  the  sandstone  re- 
appears, at  an  elevation  little  above  that  of  the  sea  ;  but  basaltic  hills, 
several  hundred  feet  in  height,  in  which  marine  fossils  have  recently 
been  discovered,  exist  almost  within  the  delta  formed  by  its  sediment. 

The  Kistiiah  derives  its  waters  from  a  number  of  considerable  rivers, 
rising  in  the  basaltic  and  gneiss  summits  of  the  western  Ghats,  whi.h 
condense  the  greater  part  of  the  clouds  carried  by  the  south-west  mon- 
soon from  the   Indian   Occun.     Flowing  through   the   territories  of  the 
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southern  Mahrattas,  a  country  covered  with  a  rich  basaltic  soil,  and 
abounding  in  schistose  limestone,  sandstone,  granitic  rocks,  and  basalt, 
it  enters  the  granitic  platform  of  the  Deckan,  the  limits  of  which  in 
this  direction  are  unknown.  The  limestones  and  sandstones,  how- 
ever, soon  reappear  on  descending  the  river,  and  extend  across  to  the 
basin  of  the  Pennar,  and  as  far  as  the  ascent  to  the  granitic  plat- 
form of  the  Mysore.  It  is  on  the  banks  of  the  Kistnah  that  the  richest 
diamond  mines  occur,  and  that  the  sandstones  acquire  their  greatest 
elevation,  amounting  to  more  than  3000  feet  ;  the  river  parsing  through 
nmral  precipices  of  this  rock  and  of  the  schistose  limestones  to  be  pre- 
sently described.  It  then  enters  the  plains  of  the  Carnatic,  where  the 
same  rocks  occur,  sometimes  a  little  elevated  above  the  level  of  the  sea, 
at  others  forming  the  caps  of  granite  mountains,  or  broken  up  by  varieties 
of  greenstone  and  basalt.  Thence,  passing  through  a  narrow  gorge  io 
the  gneiss  hills  of  Bezwarrah,  it  enters  the  alluvial  plains  continuous 
with  the  delta  of  the  Godavery.  Its  waters,  however,  are  more  loaded 
with  mud  than  the  last-mentioned  beautiful  river,  and  the  deposit  of  new 
land  may  be  seen,  by  the  inspection  of  a  common  map,  to  be  proportion- 
ably  great. 

The  Pennar  is  comparatively  a  small  stream,  but  of  much  geological 
interest,  the  greater  part  of  its  waters  being  derived  from  the  districts  in 
which  the  diamond  sandstones  and  the  argillaceous  limestones,  on  which 
they  rest,  are  exhibited  in  their  most  characteristic  forms,  and  where 
they  are  most  easily  investigated.  To  describe  these  strata  in  detail 
would  be  out  of  place  here  ;  but  a  few  of  the  leading  facts  must  be  stat- 
ed, that  the  identity  of  the  formations  with  those  of  the  fossiliferous 
district,  more  immediately  the  object  of  this  paper,  may  be  rendered 
manifest.  Like  all  the  rivers  of  Southern  India,  granite  is  frequently 
seen  in  the  bed  of  the  Pennar,  more  especially  in  its  southern  branches, 
where  the  passes  of  Ryachottee  lead  to  the  granitic  table  land  of  Mysore, 
having  an  elevation  of  3000  feet  above  the  sea,  or  2500  above  Cuddapah, 
the  principal  town  of  the  Pennar  basin.  With  these  exceptions,  and  the 
occasional  appearance  of  trap  through  the  stratified  rocks,  the  rest  of 
its  course,  till  it  approaches  the  sea,  is  over  rich  plains  of  black  and 
saline  alluvium,  derived  from  the  decomposition  of  basalt  and  of  the 
stratified  rocks  so  often  referred  to.  From  these  plains  numerous  table 
lands,  insulated  eminences,  and  ranges  of  hills,  having  for  the  most  part 
a  direction  nearly  N.  E.  and  S.  W.,  rise  abruptly,  presenting  mural  pre  • 
cipices  of  difficult  access,  around  the  base  of  which  the  roads  often  make 
extensive  circuits.  The  Nulla  MuUa  hills  extending  from  the  Mysore 
frontier  to  the  basins  of  the  Kistnah  and  Godavery,  and  the  minor  ranges 
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dependent  on  them,  and  having  the  same  composition  and  direction,  are 
crossed  at  right  angles  hy  the  Pennar,  which  makes  its  way  through  ihem, 
like  the  Kistnah,  by  traversing  narrow  gorges,  with  perpendicular  aidei. 
There  is  not  a  more  remarkable  phenomenon  in  the  district  watered 
l^y  the  Pennar  than   the  horizontal  summits  of  many  of  the  ranges,  and 
the  distinct  manner  in  which  the  continuity  of  the  strata  can  be   traced 
from  one  hill  to  another,   although  extensive  plains  intervene  ;  while,  at 
no  great  distance,  the  sandstone  which  forms  the  summits  of  these  hiUi 
•s  seen  on  the  same  level   as  the  surrounding  plains.     Numerous  in- 
stances also  occur  in  which  the  original   continuity  of  the  horizontal 
summits  is  easily  traced ;  the  strata  on   the  opposite   and   nearly  per* 
.  pendicular  sides  of  a  valley  being  similar,  but  having  a  considerable  dip, 
the  beds  descend  to  the  general  level  of  the  country.     A   good  example 
of  this   is   seen,  in    Section  2,  PI.  6.,  at  Chintagoouta  and    Gundicot* 
tab.    These  anomalies  were  at  first  quite  inexplicable,  nothing  appear- 
ing in  the  valleys  but  a  rich  alluvium,  nor  on  the  summits  (which  are 
reached  with  nuch  difficulty)  but  a  sandstone  perfectly  horizontal,   and 
divided  into  huge  tables  by  perpendicular  partings,  sometimes  separated 
several  feet  from  each  other,  and  filled  with  broken  pieces  of  the  rock. 
This  jointed  structure  is  common  to  the  sandstone,   the   schistose  be  Is 
on  which  it  for  the  most  part   immediately  reposes,  and  the  stratified 
limestone  into  which  these  schists  pass  insensibly  ;  but  the  size  of  the 
tables  so  formed,  varies  from  rhombs  of  a  few  inches,  in  the   schi>t  and 
lower   part  of  the  sandstone,  to  enormous  masses  on  the   summits  of 
the  hills.     Nowhere   is  this  structure  and  the  succession  of  strata,    of 
which  it  is  characteristic,   better  seen  than  in  the  taBle  land  in   which 
are  situated  the  celebrated  diamond  mines  of  Hangnapilly   and  others 
now  deserted.    From  the  accompanying  plate  some  idea  will  be  gained  of 
one  of  these  mines.* 

The  plains  at  the  base  of  the  table  land  of  Bangnapilly  consist  of  a 
rich  black  alluvium,  containing  fragments  of  basalt,  jasper,  and  the 
various  minerals  found  in  the  hills.  It  rests  on  a  fine,  compart,  dark 
blue  or  nearly  black  limestone,  which  contains  much  argillaceous  and 
siliceous  matter.  This  limestone  abounds  with  springs,  and  is  in  some 
places  so  cavernous  as  to  afford  passage  to  subterranean  streams.  Basalt 
protrudes  in  a  few  places  near  Bangnapilly.  On  ascending  the  hill,  the 
limestone  becomes  more  schistose,  and  is  of  a  paler  colour,  gradually 
approaching  in  its  structure  and  composition  to  clay  slate,  but  it  is  fiur 
more  friable.     On  the  schist  a  more  or  less   compact    sandstone   rests 

*  The  platM  will  he  eiveo  io  our  n^xi  number.— Ed.  Madia?  Jovrnal. 
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varying  v^ry  much  in  colour,  composition,  and  appearance  in  different 
places.  Above  Bangnapilly  it  contains  the  diamond  breccia  described 
by  Voysey.  As  far  as  the  shafts  which  1  had  an  opportunity  of  observ- 
ing, enabled  me  to  judge,  the  breccia  is  not  an  interstratified  rock,  but 
an  intermixture  of  the  common  sandstone,  in  different  partR  of  the  same 
stratum,  with  larger  fragments  of  older  rocks,  generally  rounded  but 
sometimes  angular.  It  is  not,  however,  the  object  of  tms  paper  to  des- 
cribe the  mines  and  the  interesting  district  in  which  they  occur  further 
than  is  necessary  to  exhibit  the  type  of  the  formation,  by  the  study  of 
which  I  was  enabled  to  understand  more  clearly,  the  less  distinct  appear- 
ances exhibited  by  the  same  rocks,  where  they  have  been  invaded  or 
buried  by  the  great  basaltic  eruptions  of  Central  India.  On  the  opposite 
or  west  side  of  the  valley,  the  hill  is  composed  of  the  same  argillo- 
calcareous  formation  ;  but,  according  to  Colonel  Cullen,  "  instead  of  a 
sandstone  cap,  it  is  crested  in  its  whole  length  with  a  sharp  black  ridge 
of  trap  rock,  formed  of  loose  blocks  piled  upon  each  other,  the  apparent 
base  of  which  observed  a  pretty  uniform  level,  nor  is  the  ridge  of  much 
depth.  Its  extreme  narrowness,  deep  black  colour,  and  the  total  absence 
of  all  traces  of  vegetation,  formed  a  singular  contrast  to  the  rest  of  the 
hills,  which  were  covered  with  long  dry  grass  and  scattered  bushes*." 
At  a  small  pass  some  miles  further  to  the  west,  the  road  in  ascending, 
passes  over  first  the  dark  limestone  and  a  narrow  belt  of  schist,  then 
trap,  which  is  again  succeeded  by  limestone,  and  the  latter  by  schist, 
nearly  to  the  summit,  "  which  is  capped  with  a  rock  of  a  beautiful  flesh 
colour,  with  specks  and  shades  of  a  beautiful  green,  as  if  connected  with 
its  vicinity  to  the  trap,  and  of  so  close  and  fine  a  texture  as  to  appear 
homogeneous  even  with  a  lens."  "  The  descent  of  the  pass  on  the 
opposite  side  consists  of  a  clay  slate  nearly  to  the  foot,  where  the  lime- 
stone reappears,  and  these  two  rocks  continued  to  alternate  with  each 
other  to  the  foot  of  the  second  Ghat,  which,  like  all  the  former,  was 
composed  of  clay  slate  capped  with  quartzose  sandstonef.'* 

The  sandstone  exhibits  many  varieties  of  grain,  colour,  and  hardness : 
in  some  places  it  is  white  or  red,  and  can  be  cut  into  piUars  and  slabs 
of  great  size  and  beauty ;  in  others  it  is  soft  and  firiable,  and  its  inferior 
beds  are  not  unfrequently  schistose,  so  as  to  be  with  dlflSculty  distin- 
guished from  the  subjacent  rock,  with  which  it  has  in  one  or  two  places 
been  observed  to  alternate.  Where  the  sandstone  approaches  the  great 
granitic  tracts  to  the  south  and  west,  it  passes  into  a  compact  quartzose 

•  Colonel  Cullen,  in  TnoMctions  of  the  Literary  Society  of  Mtdrts,  January  1837 
p.  50.  +  IbiO. 
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rock,  as  is  seen  on  both  sides  of  the  Tri patty  Valley.  This  passage  it 
also  observed  in  other  places,  as  near  the  Cuddapah  diamond  mines, 
where  the  plentiful  occurrence  of  basaltic  pebbles  shows  the  neighbour- 
hood of  the  trap.  Besides  the  diamond  conglomerate,  consinting  of  s 
great  variety  of  minerals,  seams  of  rock  crystal  occur,  and  ft  fine  white 
quartz  containiiu  argentiferous  galenn,  which  in  former  times  fumished 
the  country  witlrlead.  Specular  and  micaceous  magnetic  iron  ores,  but 
containing  much  peroxide,  and  common  iron  pyrites,  occur  with  the 
galena.  As  far  as  I  have  observed,  the  sandstone  always  rests  ooo- 
formubly  on  the  schists,  although  from  its  jointed  structure  it  OGcasvMi* 
ally,  when  elevated,  appears  to  meet  the  subjacent  rock  at  a  more  or  less 
obtuse  angle. 

The  schists  on  which  the  sandstene  rests,  vary  very  remarkably  io 
colour,  being  in  different  places  blue,  red,  green,  or  pure  white,  in  which 
they  itceni  to  bear  some  relation  to  the  incumbent  sandstone.  They  ars 
also  occusionnlly  flinty  or  jaspiieous.  Sometimes  they  are  wanting,  the 
sandstone  resting  directly  on  tlie  limestone,  of  which  the  schists  ars 
evidently  merely  the  upper  beds,  and  into  which  they  pass  insensibly, 
although  it  seldom  happens  that  considerable  efTervescence  does  not 
occur  on  examination  by  tests.  It  is  in  many  places  impossible  to 
say  to  which  portion  of  the  series  any  particular  specimen  belongs, 

Voyitey  has  clussed  the  schists  with  the  sandstone  under  the  name 
of  '*  (the  clay  slate  formation  ;)*^  I  have,  however,  preferred  to  designate 
the  deposit  ^'  argillaceous  limestone,'*  a  term  used  by  him  in  one  of  his 
sections  as  applicable  to  the  limestone,  and  which  well  expresses  not 
only  the  general  character  of  the  rock,  but  that  also  of  the  upper  schis* 
tosc  beds. 

The  limestone  is  a  compact  rock,  but  the  strata  are  usually  thin,  and 
are  often  intersected  by  vertical  partings,  a  circumstance  which  fre* 
quently  limits  its  use  in  ornamental  architecture.  Its  most  common 
colour  is  a  light  blue,  passing  into  black ;  but  it  occasionally  occurs 
of  a  nearly  pure  white,  and  affords  an  admirable  material  for  basso- 
relievos.  On  this  stone  the  finest  sculptures  of  the  ruined  city  of 
Amrawuty  are  executed,  and  for  delicacy  of  workmanship  they  have 
perhaps  never  been  surpassed.  Were  it  not  for  the  occurrence  of  small 
crystals  of  quartz,  the  same  quarries  would  fumidi  an  excellent  litho* 
graphic  stone.  Near  Cuddapah  the  dark  variety  is  the  common  building 
stone,  and  many  fine  columns,  caryatides,  and  cisterns  are  composed  of 
it.  The  stone  is  applied  to  the  same  objects  in  the  southern  Mahratta 
country,  and  along  the  course  of  the  Godavery  towards  Nagpoor.** 

To  the  south  and  east  of  Cuddapah,  a  narrow  valley,  nearly  150  miles 
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in  Icr.Gjtli,  extends  through  the  limestone,  the  strata  of  which  are  in  some 
))lacc's  nearly  vertical,  but  form  rounded  hills.  In  others  they  are  capped 
by  sandstone,  which  exhibits  mural  precipices  of  much  grandeur,  and 
almost  or  entirely  inaccessible.  The  strata,  for  the  most  part,  dip  to 
the  N.  W.,  resting  on  the  granite  of  the  Carnatic.  This  rock  is  pene- 
trated by  many  dikes  of  greenstone,  which  have  evidently  been  instru- 
mental in  elevating  the  stratified  rocks  to  their  present  singular  positions^ 
Little  has  yet  been  ascertained  regarding  the  thickness  of  these  strata, 
which  differ  muck  even  in  the  same  range  of  hills.  The  only  minerals 
they  have  been  ascertained  to  yield,  are  varieties  of  quartz  and  iron 
pyrites,  the  latter  of  which  is  so  abundant  in  a  few  localities,  that  sul- 
j)hur  is  manufactured  from  it.  At  Jumulraudagoo  I  found  the  limestone 
iiiterstratiHed  with  muriate  of  soda  ;  and  it  is  therefore  probable,  that  the 
Bait  diffused  through  the  alluvial  soil  so  extensively  as  to  render  the 
water  of  the  Pennar  brackish  during  the  hot  season,  and  the  inhabitants 
independent  of  the  sea-coast  for  a  supply  of  that  article,  is  derived  from 
this  source. 

On  emerging  from  the  gorge  in  the  Nulla  Mulla  range,  the  Pennar 
enters  the  plains  of  the  Carnatic,  and  near  its  mouth  flows  through  low 
hills  of  laterite.  This  deposit  rests  on  the  ordinary  granite  of  the  Car- 
natic, with  its  associated  sienites,  hornblende  schist,  quartz  rock,  and 
mica  slate.  It  is  in  a  rock  composed  of  a  mixture  of  the  last  two  mine- 
rals, that  the  copper-mines  of  the  Nellore  district  are  situated^.  In  the 
same  neighbourhood,  the  sandstone  and  argillaceous  limestones  are  little 
elevated  above  the  sea,  and  are  continuous  with  the  same  rocks  on  each 
side  of  the  Kiiitnah.  They  are  broken  through  by  insulated  basaltic 
hill-s  in  tlie  neighbourhood  of  which  subterranean  sounds  and  frequent 
local  earthquakes  are  reported  to  occur ;  an  assertion  I  am  the  more 
inclined  to  believe,  having  myself  experienced  two  slight  shocks  during 
a  casual  visit  to  the  district. 

Having  briefly  described  some  of  tlie  more  remarkable  phenomena 
exhibited  by  the  southern  portion  of  the  great  sandstone  and  argillaceous 
limestone  formations,  it  will  be  unnecessary  to  enter  into  any  detail  when 

•  The  ores  aro  of  various  kinds,  but  the  richest  is  a  sulphuret,  containlnff,  accordiug  to 
Mr.  rrinsep,  69  per  cent,  of  the  pure  metal.  The  copper  also  occurs  in  a  slate  which  Mr. 
Oucliterlony,  of  the  Madras  Engineers,  informs  me,  was  considered  in  Cornwall  to  bo 
identical  with  the  Killas.  If  this  slate  belongs  to  the  ••  argillaceous  limestone*'  forma- 
tion, the  fact  will  be  of  use  in  determining  the  relations  of  that  rock  to  the  gneiss,  talo 
slate,  anil  mica  schist ;  a  subject  on  which  no  observations  of  any  ralue  have  yet  been 
made.  The  primary  rocks  of  this  district  contain  magnetic  iron  ore  and  corunduu),  both 
of  which  occur  in  the  diamoad  sandstone. 
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we  meet  with  the  same  rocks  to  the  north  of  the  Godavery  in  eonnexion 
with  the  fossil  beds  discovered  in  the  great  basaltic  district. 

Granite  Platform  bbtwbbn  tb«  Kistnah  and  GoDATsmr. 

(See  Map  and  Section  I.) 

With  regard  to  the  granitic  platform  of  the  Deckan,  which  inteireiiei 
between  the  Kistnah  and  Godavery,  much  accurate  information  is  already 
before  the  public ;  it  will  therefore  be  necessary  only  to  observe,  that 
it  is  intcisected  by  numerous  greenstone  dikes  (sometimes  of  greenstone 
porphyry),  having  for  the  greater  part  a  direction  from  S.  by  £.  to  N. 
by  W.,  and  not  very  different  from  that  of  several  of  the  ranges  of 
basaltic  mountains  to  the  north. 

These  dikes,  and  the  detached  masses  connected  with  them,  are 
entirely  composed  of  a  crystalline  compound  of  hornblende  and  fdspar, 
without  distinct  crystals  of  augite ;  and  I  have  never  detected  olivine  in 
them.*  The  rock  shows  a  tendency  to  separate  into  spheres  composed 
of  concentric  layers  and  into  irregular  prisms;  and  the  same  structure 
in  some  degree  occurs  in  the  granite,  sienite,  pegmatite,  &c.  of  the  whole 
of  the  south  of  India.  The  greenstone  is  exceedingly  hard  and  di^ 
Hcult  to  work,  but  it  takes  a  most  beautiful  and  durable  polish,  as  in 
the  magnificent  mausoleums  of  Golcondah,  the  tombs  of  Uyder  All  and 
Tippoo  Sultan,  at  Seringapatam,  and  in  many  of  the  sculptures  of  the 
Carnatic  pagodasf.  Where  these  dikes  rise  into  hills,  the  summits  only 
arc  composed  of  the  compact  greenstone,  which  graduates  below  into 
the  granite  of  the  surrounding  country.  Many  of  the  veins  of  basalt  in 
the  passes  of  the  Mysore  and  Neilgherry  mountains  differ  from  these, 
in  possessing  the  structure  of  the  compact  basalt  of  Bombay  and  othef 
places  in  the  trap  countries,  and  in  branching  into  narrow  veins,  (often 
not  an  inch  thick,)  which  traverse  the  granite  without  mixing  with  it; 
while  the  ordinary  greenstone  dikes  of  the  Deckan  are  almost  always 
accompanied  by  separate  nodules,  of  greater  or  less  dimensions,  insu- 
lated in  the  granitic  mass,  the  component  parts  of  which  appeared  to  me 
to  be  there,  in  most  cases,  arranged  in  larger  crystals,  and  to  be  mors 
subject  to  decay,  than  in  other  places.  I  could  not  resist  the  inference, 
that,  at  the  time  of  the  formation  of  these  dikes,  the  granite  was  in  a 
state  approaching  to  fluidity  ;  although,  as  some  of  the  narrow  veins  can 
be  traced  for  many  miles  through  the  granite,  they  do  not  appear  to  ha?e 
been  formed  at  the  same  time. 

*  <*  In  ■  specimen  in  the  Geological  Society's  (!ollcction,  taken  by  Dr.  Voysey  fromft 
*  greemUme  dike*  passing  through  f;ranite  at  Guutoor,  south  of  the  Kistnah  rirer,  olivuM 
■  diflfused  amongst  the  other  constituents  of  the  rock."    June  :i{5th.  1839. 

t  It  U  familiarly  known  in  India  «i  **  blurk  •n^nite.** 
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Several  small  basaltic  hills  are  insulated  in  the  granitic  platform  in 
the  line  of  route  between  Hyderabad  and  Nirmul,  and  they  are  based  on 
decaying  grar.ite.  I'heir  flat  summits  and  steep  sides  correspond  with 
the  hills  of  the  erreat  trap  district ;  and  the  general  line  of  bearing,  of 
the  broken  ranges  of  which  they  appear  to  form  a  part,  does  not  differ 
much  from  that  of  the  basaltic  mountains  to  the  north,  or  from  the 
greenstone  dikes ;  but  many  hills  are  scattered  over  the  plains  to  the 
east  and  west,  and  cross  this  line  of  route  in  every  direction.  The 
lower  part  of  the  hills  is  composed  of  thin  tables  or  laminae  of  a  sonor- 
ous trap,  and  the  upper  of  globular  concentric  basalt ;  the  external 
layers  of  which  are  extremely  friable,  generally  grayish,  or  soft  and 
so^py  to  the  feel,  and  are  of  a  greenish  tint,  except  where  the  stone  is 
much  loaded  with  ferruginous  grains  of  a  reddi&h  brown  colour.  In 
some  places  the  metallic  n^.atter  has  the  appearance  of  having  been  par- 
tially smelted,  and  is  of  a  fine  red  hue. 

The  nuclei  of  the  **  concentric  basalt,"  which  are  exceedingly  tough, 
and  resist  decomposition  powerfully,  are  of  a  deep  black  colour,  and 
contain  large  crystals  of  olivine,  and  small  kernels  of  c4ilcedony.  The 
first  of  these  minerals  is  not  found  in  the  soft  external  coats,  yet  it  is  so 
closely\nited  with  the  substance  of  the  rock  as  not  to  admit  of  a  doubt 
of  its  being  of  contemporaneous  formation,  and  not,  as  supposed  by 
Berzelius*,  a  fragment  of  a  pre-existing  stone  enveloped  in  the  liquid 
matter.  Small,  but  very  chaiacteiistic  specimens  of  calcedony  are  of 
more  frequent  occurrence  in  the  softer  portions  of  the  rock,  especially 
between  the  concentric  nodules ;  but  they  are  intimately  mixed  with  their 
substance.  It  is  remarkable,  that  I  detached  no  calcareous  minerals 
in  similar  situations  in  these  hills,  although  the  rock  is  so  impregnated 
with  lime  as  to  have  led  to  an  extensive  deposit  of  calc-tuff  (Kunkur), 
at  present  forming  along  its  base,  and  projecting  sometimes  half  a  foot 
from  between  the  partings  of  the  basaltic  tables. — "  The  presence  of 
olivine,  the  soft  wackd  in  which  the  globular  basalt  is  imbedded,  the  less 
crystalline  structure,  the  passage  into  a  porous  amygdaloid,  containing 
calcedonies,  zeolites,  &c.,  and  the  granite  in  the  neighbourhood  of  all 
the  smaller  masses  differing  little  from  that  at  a  distance,"  may  perhaps  be 
sufficient  to  distinguish  these  insulated  basaltic  hills  from  the  greenstonet. 

On  approaching  the  Godavery,  the  granite  in  some  degree  changes  its 
appearance,  containing  large  and  beautiful  crystals  of  red  felspar,  oc- 
casionally imbedded  in  veins  of  transparent  quartz,  clouded  with  spots 

*  Edinburgh  Journal  of  Science,  January  1839. 

f  Journal  of  the  Asiatic  Society  of  Bengal,  February  1836,  p.  109. 
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and  wavy  lines  of  a  turbid  milky  colour.    Greenstone  dikes   mre  thne 
more  common.     The  river  flows  over  granite,  which  is  intersected  bf 
several  dikes  of  greenstone,  running  more  in  a  north  and  south  directioo 
than  those  above  referred  to,   and  having  many  minute  vrbite  crvstab 
diffused  through   their  substance.     The  dikes   project  from  8  .to  10  feet 
above  the   granite,  and  are   divided  into   rhomboidal  masses  by  fissarei^ 
in  which  lime  is  deposited.     1  he  bed  of  the  river  is  covered  by  numeroiii 
fragments  of  calcedonies,  zeolites,  and  other  minerals  found  in  volcante 
rocks ;  and  they  have  been  cemented  into  a  more  or  less  solid  calcareous 
conglomerate.     The  banks  are  composed  of  a  black  basaltic  soil,  from 
the  lower  part  of  which,  where  it  rests  on  the   granite,  as  well  as  from 
the  divisions  between    the  several  layers  of  alluvium,   thin  f:labs  of  a 
clayey  calc-tuff  (Kuukur)  project,  and  arc  connected  above  with  portioM 
formed  round  the  roots  of  plants,   and  below  with   other   layers  spread 
out  between  the  different  strata  of  alluvial  earth*.     These  appearances 
sufficiently  indicate  the  neighbourhood  of  the   basaltic  range  of  moun- 
tains, distinguished  in  Arrowsmith*s  large  map  as  the  Sichel  or  Sheshs 
hills,  but  which  are  locally  known  by  the  name  of  the  Nirmul  range,  from 
the  large  town   situated  six  miles  from  the  difficult  pass   leading  up  the 
steep  escarpment  presented  by  their  southern  face.    Kone  of  the  strati* 
tied  primary  rocks  are  seen  at  the  foot  of  these  hills  in  the  line  of  the 
section  ;  but   twenty  miles  to  the  east  of  Kirmul,  and  a  few  miles  south 
of  the  mountains,  hornblende  slate  occurs,  resting  on  granite  and  quarti 
rock. 

Iron  Ore,  Mines,  and  Manufacture  of  the  Steel, — The  magnetic  iron 
ore,  employed  for  ages  in  the  manufacture  of  the  Damask  steel  used  by 
the  Persians  for  sword-blades,  is  obtained  from  this  schist-  The  miaet 
I  examined,  are  those  of  Deemdoortee,  but  the  ore  is  extensively  dis* 
tributed.  The  minute  grains  or  scales  of  iron  are  diffused  in  a  sand* 
stone-looking  gneiss  or  micaceous  schist,  passing  by  insensible  degrees 
into  hornblende  slate,  and  sometimes  containing  amorphous  masses  of 
quartz.  The  strata  are  much  broken  up  and  elevated,  so  that  the  dip 
and  direction  are  in  no  two  places  the  same,  and  bear  no  relation  to  the 
mountains  to  the  north. 

Mannfacturey  jc. — The  mines  are  mere  holes  dug  through  the  thin 
granitic  soil,  and  the  ore  is  detached  without  difficulty,  by  small  iron 
crow-bars.    It  is  then  collected  and  broken  on  projecting  masses  of 

*  Further  details  on  this  pait  of  the  route  nill  be  found  in  some  notes  explanatory  of' 
a  collection  of  specimens  presented  to  the  Asiatic  Society  of  Bengal,  and  published  ia 
the  Journal  of  that  Institution  fur  February,  1836. 


1 840.]  of  the  Great  Basaltic  District  of  India.  69 

granite  or  quartz  by  means  of  a  conical -shaped   fragment   of  compact 
greenstone ;  but  when  too  hard  to  yield  to  this  simple  instrument,  it  is 
previously    roasted.     The  sand  thus   procured  is   washed  in    shelving 
depressions  dug  near  a  tank,   and  the  heavier  parts,  separated  by  this 
j)rocess,  are  exactly  similar  to  Voysey's  specimens  of  the  iron-sand  used 
in  the  manufacture  of  Damascus  steel  at   Kona-Sumoondrum,   in    the 
same  neighbourhood  ;  but  from  his  published  papers,  it  does  not  appe  ir 
that   he  had  seen  the  rock  from   which  they   w^te   derived.     In   other 
respects,  all   the  information   I   could  procure,   accurately   corresponds 
with  that  given  in  his  interesting  paper.*     The  ore  is  then  smelted  with 
charcoal  in  small  furnaces,  which  have  often  been   described.     I  did  not 
see  any  flux  used ;  but,  although  I  watched  the  whole  process,  from  the 
^igg^ng  of  the  ore  till  it  was  formed  into  bars,  I  will  not  assert  that  none 
was  employed.     The  iron  has  the  remarkable  property  of  being  obtained 
at  once  in  a  perfectly  tough  and  malleable   state,  requiring  none  of  the 
complicated  processes  to  which  English  iron  must  be   subjected,  previ- 
ous to   its   being   brought  into  that  state.     Mr.  Wilkinson,  who  has  in- 
vestigated the  history  of  Indian  steels  with  much  scientific  and  practical 
fekill,  did  me  the  fa>'our  to  submit  to  experiment  a  specimen  of  this  iron 
as  it  came  from   the  furnace,     lie  found  it   extremely   good   and  tough, 
and  considered   it   superior  to  any  English   iron,  and  even  to   the  best 
descriptions  of  Swedish.      The  Persian  merchants,   who   freqiient  the 
iron-furnaces  of  Kona-Sumoondrum,  are  aware  of  the  superiority  of  this 
iron,  and  informed   Dr.   Voysey,  4hat   in   Persia   they  had  in  vain   en- 
deavoured to  imitate  the  steel  formed  from  it  ;  a  failure  which  could  be 
ascribed  only  to  the  difference  of  the  materials  used,   as   the  whole  pro- 
cess of  the  conversion  into  steel  was  conducted  under  their  owu   super- 
intendence.    It  is  also  probable,  that  there  are  few  places  in  India  where 
an  ore  of  equal  value  is  so  easily  procured ;  otherwise  its  distant  inland 
situation,  in   a  difficult  and  unsettled  country,  would  not  have  retained 
a  reputation   for  so  many  ages.     In  the   manufacture   of  the   best  steel 
three-fifths  of  this  iron  is  used ;  the  other  two -fifths  being  obtained  fiom 
the  Indoor  district,   where  the  ore  appears  to  be  a   peroxide.     It  ia  evi- 
dent, that  if  the  beautiful  water  of  the  Damascus  blades  is  derived  from 
the   crystallization  of  the  steel,  the  use  of  two  very   different   varieties 
of  iron,  one  of  which  has  been  ascertained  to  be  of  such  admirable  quali- 
ty,  must  have  an   important   influence  on  the  appearance  and  quality  Oi* 
the  manufacture. 

As  these  mines  afford  a  boundless  supply  of  ore  easily   wrought,  and 

•  Jourual  of  the  Asiatic  Society  of  Bengal,  vol  i.,  p.  245. 
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are  situated  io  the  neighbourhood  of  vast  fbrcsts,  and  near  a  river 
navigable  for  boats  during  part  of  the  year,  it  is  probable,  that  at  no 
distant  period,  when  the  native  government  has  undergone  some  amelio* 
ration,  iron  may  become  an  important  article  of  commerce.  On  thb 
account,  and  because,  although  much  has  been  written  regarding  Indian 
steel,  nothing  has  yet  been  brought  prominently  forward  regarding  the 
finer  kinds  of  iron  ore  with  which  that  country  abounds,  I  will  make  a 
few  additional  observations  regarding  them. 

Dr.  llcyne  has  accurately  described  the  manufacture  of  iron   in  the 
Cnrnatic,  to  the  south  of  the  Pennar  river,  and  he  states  that  it  is,  when 
first  smelted,   extremely   brittle,  requiring  several  operations  to  bring  it 
into  a  malleable  state.    I  possess  specimens  of  two  varieties  of  ore  osed 
in  the  district  in  which  he  observed   the  processes,  and  where  I  have 
myself  seen  them  carried   on.    The  one,  an   iron   sand,   collected  in  the 
beds  of  rivers,  consists  of  the  protoxide,  mixed  with  much  of  the  perox* 
i  de  ;  the  other,  a  red   schist,  is  almost   entirely  composed  of  red  oxide, 
but  in  the  centre  of  the  mass  it  affects  the  magnet.     Not  far  firom  where 
this  rock  occurs,  I  collected   specimens  of  hornblende  schist,   leaving 
little  doubt  as  to  the  ores  being  of  the  same  nature,   the  former  having 
become  altered  tit  situ,  in  the   same  manner  ns  some  of  the  superficial 
strata  at   Dcemdoortee  are  seen  to  do.     1  therefore  conclude,  that  the 
superior   quality  of  the   Nirmul   iron  depends  on  the  ore  being  a  com* 
paratively  pure  protoxide.     It  certainly  is  not  dependent  on  the  nature 
of  the  fuel,  which  is  much  the  same  in  both  plnces*.     Captain    Herbert, 
indeed,  long  ago  suggested,  that  the  superiority  of  the  Gwalior  iron  over 
that  principally   worked  in  the   Ilimalayahs,   depended  on  the  former 
being  a  magnetic  ore,  like  that  of  Sweden  ;  but  the  first  accurate  infor- 
mation on  the  subject  was  communicated  by  Dr.  Royle  to  Mr.  De  La 
Beche,   who  statesf ,  on  the  authority  of  that  gentleman,  that  magnetic 
iron  ore  is  extensively  diffused  in  hornblende  slate  in  the  central  range 
of  mountains  in  India,  and  that  it  also  occurs  in  the  Himalayahs.    This 
geological  position   corresponds  with  that  of  the  Nirmul  ore ;   but  the 
latter  does  not  bear  any  resemblance,  except  in  its  peculiar  lustre,  to  the 
Menaccanite  of  Cornwall,  to  which  it  is  compared  by  Mr.  De  La  Beche ; 

*  Iron,  which  has  been  ueertained  to  be  toperior,  for  many  purposes,  to  the  best 
German  iron,  has  been  recently  imported  from  the  wettem  coast  of  India;  but  th* 
mines  from  which  it  was  obtained  have  not  been  examined.  Captain  Jervis,  of  the 
Bombay  Engineers,  howerer,  informs  me,  that  ores,  powerfully  affecting  the  magnet* 
exist  in  great  quantity  at  Taygoor,  a  Tillage  of  the  KoDcan,  not  far  flrom  the  port  fTom 
which  the  iron  in  question  was  procured. 

f  Manual  of  Geology,  3rd  Edit.,  p.  485. 
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nor  could  I  detect  any  titanium  in  it.  With  regard  to  the  geological 
relations  of  the  magnetic  iron  ore,  it  is  also  necessary  to  observe,  that 
in  India  it  is  not  confined  to  the  hornblende  schist,  but  is  found  ex- 
tensively distributed  in  the  granite  and  gneiss  of  the  Carnatic  and 
Mysore,  in  quartz  rock  near  the  iron  works  of  Porto  Novo;  and,  as  has 
already  been  observed,  associated  with  galena  in  the  diamond  sandstone 
of  Cuddapah.  The  discovery  of  a  mineral,  so  generally  confined  to  the 
primary  rocks,  in  the  great  sandstone  formation,  affords  an  additional 
argument  in  favour  of  the  opinion  of  those,  who  consider  this  rock  and 
the  subjacent  schists,  as  equivalents  to  the  older  European  sedimentary 
formations,  rather  than  to  those  of  the  supermedial  order. 

Description  of  the  Sichel  IIills,  akd  of  the  Fbrshwater  Shells. 

Returning  to  the  line  of  route,  the  granite,  on  approaching  to  the 
Sichel  hills,  becomes  soAer  and  decomposes  rapidly ;  and  the  soil  gradu- 
ally changes  to  the  well-known  black  basaltic  mould,  known  in  India  by 
the  name  of  *^  cotton  ground,**  and,  us  usual,  it  is  mixed  with  calcedo- 
nies,  zeolites,  &c.  Amongnt  these  minerals  were  some  fragments  of  a 
red  colour,  and  considerable  specific  gravity,  though  full  of  irregular 
cavities,  and  so  like  the  slag  of  an  iron  furnace,  that  I  considered  them 
to  have  had  that  origin,  till  I  discovered  a  considerable  mass  of  a  similar 
nature  protruding  from  the  granite  and  black  soil  by  which  it  was  cover- 
ed. Along  with  these  fragments  were  others  of  a  scmivitrified  matter, 
containing  small  white  crystals  of  felspar,  and  hardly  to  be  distinguished 
from  a  piece  of  granite  fused  by  Dr.  Voysey  in  the  steel  furnaces  of  the 
neighbouring  district.  The  granite  constitutes  the  surface  rock  a  little 
further,  gradually  pas?irg  into  a  black  compact  basalt,  intermixed  with 
many  white  spots,  apparently  of  felspar.  The  trap  then  becomes  softer, 
forming  small  hills  of  a  cellular  amygdaloid,  abounding  in  cavities  lined  with 
green  earth,  and  many  of  them  filled  with  calcedonies,  zeolites,  quartz 
crystals,  and,  more  rarely,  calcareous  spar,  of  the  same  kind  as  those,  so 
remarkable  for  their  beauty,  in  the  portion  of  this  formation  described  by 
Colonel  Sykes  (Geological  Transactions,  vol.  1,  p.  422*).  The  crystals 
also  occur  in  seams,  or  are  diffused  through  the  trap  ;  and  in  both  cases 

*  A  beautiful  varietf  of  chabasie.  having  the  angles  replaced  by  triangular  or  penta- 
gonal faces  supporting  a  rhomboidal  surface,  of  which  beautiful  specimens  abound  in 
certain  localities  of  the  western  portion  of  the  formation,  has  not  been  met  with  in 
this  neighbourhood ;  but.  like  some  other  minerals  of  the  basaltic  district,  it  is  not 
generally  diffused  in  the  rocks  where  it  is  roost  abundant ;  to  that  I  hare  IraTclU'd  for 
several  hundred  miles  without  meeting  with  it. 
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are  intiirately  mixed  with  its  substanee.    In  the  bed  of  a  torrent  be- 
tween two  of  these  hillocks,  I  met  with   some   soft,  clajcy,    achistOM 
fragments,  and  others  of  a  silicecus  character,  and  of  a  black  bitumiiKHM 
appearance   in   the  centre,    containing  very  perfect  specimens   of  the 
Paludina  Dfccumnstn  (PI.   fig.    20,)   and   fragments  of  other  shells  to 
bejhtTeafter  described.    I'hosc  which  I  examined  were  converted  into  ctl- 
cedony.     A  l.iborioua  research  on  the  hill  failed  to  discover  them  nijidsi 
but  about  half-way  up  the  escarpment  of  the  principal  mountain,  which  if 
very  steep,  and  composed  of  concentric  nodular  basalt,   imbedded  in  a 
soft  greenish   wacke,   a  narrow  band  of  a  singular  quartz  rock  projected 
about  tw  »  fpct  from  the  surface.     It  was  remarkably  scabrous,  of  vanons 
shades  of  white  and  red,  and   had  cavities  on  its   surface   covered   with 
fine  silky  crystals.     It  had  every  appearance  of  having  been  forced  into 
its   present  situation,  when  the  basalt  covered  and  partially  melted  the 
bed  to  which  it   belonged.     Many  fragments  of  this  rock   were  found 
below  with   the  shells ;  and  it  was  again   met   with,   together   with  the 
same  and  other  fossils  imbedded  in  basalt,  near  Ilutnoor.     The  specific 
gravity  of  this  rock   is  2473,  and   some  of  the  specimens  efiervesced 
feebly  in  acids,  a  portion  of  lime  being  dissolved ;  circumstances  in  which 
it  corresponds  with  a  similar  formation  found  by  Voysey,  associated  with 
shells,  probably  of  the  same  kind,  at  Medcondah  (south  of  the  GodaveryX 
an  insulated  basaltic  hill  resting  on  granite,  to  which  I  shall   have   occa* 
sion  again  to  refer.     The  highest  summit  of  the  hills,  above   the  locality 
of  the  fossils,  is  conical,  but  it  is  capped  by  a  perfectly  horizontal  strati* 
fied  rock,  the  nature  of  which  I  could  not   determine.     It  is  most  pro- 
bably tabular  basalt,  althoui^h  that  rock  is  seldom  found  in   similar 
situations. 

Such  are  the  appearances  presented  on  ascending  the  difficult  pass 
leading  up  the  steep  escarpment  of  the  Sichel  hills,  which  form  the 
southern  boundary  of  the  eastern  portion  of  the  great  trap  formation  of 
Central  India.  The  hills  extend  from  the  junction  of  the  Wurdah 
and  Godavery  rivers  (the  basins  of  which  they  separate),  till  they  are 
lost  in  the  gradual  rise  of  the  country  to  the  west,  near  Lonar  (lat.  20*, 
long.  76**,  30'),  in  the  province  of  Aunmgabad.  Their  direction  is  W. 
N.  W.,  and,  as  far  as  can  at  present  be  inferred,  they  seem  to  be  con- 
tinuous to  the  east  with  numerous  ranges  of  basaltic,  sandvitone,  and 
granitic  hills,  extending  to  the  Eastern  GhiLts,  at  the  lower  parts  of  the 
course  of  the  Godavery.  The  extreme  breadth  of  the  range,  from  the 
foot  of  the  Nirmul  pass  to  the  town  of  Yedlabad,  (nearly  on  a  level  with 
the  plain  country  of  Berar,)  is  about  40  miles  ;  but  several  smaller  hills 
having  for  the  greater  part  the  same  direction,  arc  intimately  connected 
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with  them  to  the  north,  as  far  as  the  Wurdah  river,  which  has  an  eleva« 
tion  of  little  more  th  in  COO  feet  above  the  sea.  The  Sichel  hills  are 
arranged  in  terraces,  with  steep  sides  having  projecting  spurs,  and  their 
summits  rise  occasionHlly  into  conical  elevations  with  rounded  or  flat 
tops.  They  inclose  narrow  valleys  abounding  in  streams,  or  support 
tablc-land-i  covered  with  !)lack  soil  strewed  with  trap  boulders,  and  hav- 
ing water  everywhere  near  the  surface.  A  thick  wood  and  grass  jungle, 
composed  of  very  different  plants  from  those  commou  on  the  granite 
hills,  cover  the  whole  tract,  with  the  exception  of  the  flat  summits  and 
some  of  the  terraces,  and  render  it  unhealthy  for  the  greater  part  of  the 
}car.  The  basalt  of  which  they  are  composed,  is  generally  globular,  the 
spheroids  being  sometimes  of  great  size  ;  but  in  many  of  the  water- 
courses, even  of  the  elevated  table-lands,  it  has  a  stratified  appearance. 
Small  basaltic  columns  are  also  met  with  on  the  crests  of  some  of  the 
spurs  and  higher  ridges ;  and  where  they  occur,  no  fossils  and  few  mine- 
rals are  found.  Granite  not  only  forms  the  base  of  the  hills  at  Nirmul 
to  the  south,  and  Yedlabad  to  the  north,  but  part  of  the  mountains 
themselves,  the  basalt  being  seen  to  rest  on  decomposing  granite  about 
tlie  centre  of  the  range,  in  a  deep  ravine,  through  which  the  Koorm  river 
passes  ;  it  a' so  again  appears  high  in  the  table-land  to  the  north  of  that 
river,  and  in  one  of  the  terraces  of  the  northern  descent,  where  the  most 
extensive  fossil  beds  were  found.  Further  detail  is  unnecessary,  as  Dr. 
Voysey's  admirable  description  of  the  Gawilghur  mountains,  forming  the 
northern  l)oundary  of  the  great  and  fertile  valley  of  Berar,  as  these  hills 
do  its  southern  limits,  applies  equally  well  to  both  ranges*. 

The  fossils  were  first  discovered  in  situ,  near  Munoor,  in  the  basaltic 
table-l^nd  north  of  the  Koorm  river ;  and  were  subsequently  fonnd  ia 
the  descent  of  the  hills  towards  Hutnoor,  and  in  different  parts  of  the 
Mucklegundy  pass,  leading  into  the  Berar  valley.  They  consist 
of  numerous  gyrogonites ;  two  species  of  Cypris ;  two,  or  perhaps 
three,  species  of  Unio  ;  and  many  individuals  referable  to  the  genera 
Paludina,  Physa,  and  Limnea(8ee  PI.  ).  The  rock  in  which  they  occur, 
varies  in  different  places.  Some  of  the  finest  specimens  were  procured 
from  a  red  chert  with  scabrous  furface,  having  silicified  shells  distri- 
buted throughout  its  suhsance,  or  projecting  from  its  surface.  The 
chert  is  deeply  imbedded  in  the  nodular  basalt,  from  which  it  projects 
in  some  places  several  feet.  The  finest  specimens  of  Unio  occur  in 
a  beautiful  gray  chert,  imbedded  in  the  basalt,  or  resting  imme- 
diately on  it,   the  under  surface  being  plain  and  smooth,   while  the 

*  Asiatic  Researches,  to),  xviii 
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upper  is  rough,  from  portions  of  the  large  shells  which  project   from  it 
On  breaking  up  one  of  these  masses,  it  was  found  to    coutain  entire 
Unios,   many  of  them  havins:  the  valves    connected    and   closed,    or 
partially  open ;  the  interiwr    being  filled  with    the  same   chert,  qwC« 
ted  with   fragments  of  shells,  minute    univalves,   and    fine  specimeB 
of  the  two  species  of  Cypris,  which  occur  so  abundantly.     Some  parts  of 
the  rock  exhibit   a  mixture  of  sand,  clay,  and   fragments  of  shellt,  of 
very  moderate  hardness ;  but  the  greater  portion  constats  of  chert,  the 
materials  of  which  are  occasionally  arranged  in  a  beautifu],  light  Une, 
enamel-like   substance,  around  irregular  cavities  containing  crystals  of 
purple  quartz.     Some  portions  also  exhibit  a  minute  vesicular  structare; 
and  the  whole  appearance  of  this  beautiful  rock  forcibly   impresses  fbe 
mind  with  the  conviction,  that  it  owes  its  present  appearance   to  the 
action  of  the  great  basaltic  eruption,   which  has  enveloped    it   and  the 
organic  remains.     The  greater  number  of  the  shells   are  converted  ioto 
chert,  but  a  few  retain  their  original  structure ;  and  in  some  instances 
the  calcar;  0U9  matter  has  been   converted  into  crystals  of  calcareous 
spar.     Many  internal  casts  of  entire  shells  are  found  in  the  substance  of 
the  rock,  to  which  they  are  united  at  a  few  points  only,  a  greater  or  lets 
space  being  left  unoccupied  ;  in  others,  the  entire   shell  Is  converted  ioto 
siliceous  matter,  retaining  the  appearance  even  of  the  ligaments  unalter- 
ed ;  and  fortunately,  in  a  few  cases,   the  hinge  and  teeth  are  excellently 
preserved. 

Numerous  fragments  of  shelly  rock,  differing  much  in  appearance,  lay 
scattered  about  over  the  table-land ;  consisting  partly  of  a  fine  blood-red 
chert,  like  that  above  described,  and  containing  the  same  shells.  The 
gray  chert  was  more  sparingly  distributed,  and  the  Unios  did  not  occur 
in  the  other  fragments.  Some  of  them,  composed  of  a  tough  white 
clayey  stone,  so  sofl  as  to  soil  the  Bngers,  contained  Physae,  Paladins, 
and  Limnea?,  mostly  converted  into  calcedony,  but  others  also  retained 
their  original  structure,  and  effervesced  with  acids.  Portions  of  charred 
vegetable  matter,  resembling  small  fragments  of  grasses  and  reeds,  oc- 
curred in  these  and  the  harder  cherts.  Other  specimens  are  composed 
of  a  greenish  blue  crystalline  mass,  resembling  an  ore  of  copper,  (but  it 
is  of  low  specific  gravity,  and  contains  no  trace  of  that  metal,)  and  the 
shells  contained  in  them  are  converted  into  the  most  beautiful  crystal- 
line quartz,  retaining  the  form  of  every  convolution  of  the  Phys«  and 
Paludinae.  The  cells  of  this  stone  are  often  coated  with  fine  si'ky 
crystals.  Masses  of  a  hard  coarse  chert,  consist  almost  entirely  of 
Gyrogonites,  but  contain  many  of  the  same  Phys®  and  Paludin«.  This 
rock  appears  to  have  formed  beds  of  about  half  a  foot  in  thickness  ;  but 
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it  was  not  discovered  in  situ.  A  stratified  rock  was  however  found  ia 
the  neighbourhood,  resembling  some  specimeDS  of  the  argillaceous  lime- 
stone of  the  diamond  districts,  but  consisting  of  a  compact  whitish 
chert,  which  contained  Paludinap,  and  the  finest  specimens  of  Gyrogo- 
nites  (Plate,  fig.  1).  Night  prevented  the  connexions  of  this  rock 
from  being  determined  :  the  strata  were,  however,  ascertained  to  be  of 
considerable  extent,  and  to  be  much  buried  in  the  soil ;  there  were  also 
numerous  fragments  of  siliceous  rock,  partly  converted  into  a  black  bitu- 
minous flint,  or  a  coarse  quartzose  rocki  partially  altered  into  calcedoDy, 
by  which  most  of  the  shells  were  also  replaced. 

The  masses  of  red  chert  protruding  from  the  basalt  contained,  besides 
the  Testacea,  small  portions  of  silicified  wood,  and  what  I  consider  to 
be  the  fragment  of  a  bone,  and  of  the  tooth  of  a  mammiferous  animaL 
The  specimen?,  however,  are  too  imperfect  to  admit  of  any  certainty  as 
to  what  they  really  are  ;  but  it  is  not  unlikely  that  such  remains  should 
occur,  and  I  therefore  do  not  suppress  what  may  lead  to  a  more  success- 
ful inquiry 

On  descending  towards  Ilutnoor,  granite,  presenting  a  concentric, 
ligniform  surface,  from  the  unequal  decomposition  of  the  quartz  and 
felspar,  occurs  at  a  short  distance  from  the  fossils*.  With  this  excep- 
tion, the  basalt  continues  of  the  same  character  as  before,  and  fragments 
of  red  or  deep  black  chert,  containing  Paiudinse,  are  found  in  the  beds 
of  torrents  ;  and  at  Ilutnoor  they  occur  iu  the  trap.  There  is  much 
calcareous  matter  mixed  with  the  soil,  or  collected  in  nodules,  audit 
appears  to  be  derived  from  the  lime  contained  in  the  basalt,  or  between 
its  laminae.  Ou  the  pioneers  attached  to  our  camp  penetrating,  at  £1- 
choda,  through  some  strata  of  tabular  basalt  to  obtain  water  for  the 
troops,  scams  of  a  pure  white,  pulverulent  lime  were  found  between  the 
layersf.  At  Ilutnoor  fragments  of  a  compact  blue  limestone,  not  to  be 
distinguished  from  that  of  the  diamond  districts,  were  collected ;  and 
the  rock  to  vhich  they  belonged,  was  found  in  the  descent  from  the  first 
of  the  three  principal  terraces  by  which  the  road  leads  to  the  northern 
base  of  the  hills.  The  strata  were  much  inclined  and  broken,  but  the 
forest  was  so  thick,  that  I  could  not  trace  them  for  any  distance.  After 
descending  to  the  second  terrace,  the  surface  rock  suddenly  changes  to 
a  white,  horizontally-stratified  limestone,  almost  entirely  composed  of 
large  bivalve  shells,  the  edges  of  which  decomposing  more  slowly  than 

*  A  similar  appearance  has  been  observed  at  the  foot  of  the  Nirmul  pass,  at  the  iron 
mines  of  Decmdoortee,  and  in  Bundlecund. 

i  The  same  WM  ub^ciYed  in  Bundlecund  by  Captain  Franklin.  (Asiatic.  RcsearclieSa 
vol.  zviii.) 
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the  cement,  the  natives  hare  applied  to  it  a  name  sigaifj'ing  imprcnioM 
made  in  clay  hy  the  feet  of  sheep.     The  thickness  of  the   bed  in  ooe 
place,  where  it  is  intersected  by  a  torrent,  is  12  feet,  aad  it  resU  direct^ 
on  red  granite     A  great  spur,  from  the  upper  part  of  the  mouDtaio, 
extends  across  the  terrace,  rising  precipitously  above  the  foesilifefOM 
limestone,  a  few  hundred  yards  from  the  spot  where  it  rests  on  granite; 
and  has  buried  the  continuation  of  the   stratum  under  an   mcMnimoladai 
of  basaltic  debris.    Where    the  limestone  becomes  concealed    in  the 
basalt,  a  friable,  gray,  cellular  mass,  resembling  ashes,  occura,  appeready 
imbed 'ied  in  both  these  rucks.     The  fossils  are  com^iosed   of  granukr 
limestone,  the  matrix  consisting  of  calcareous  matter  mixed  with  the  asb« 
like  substance,  and  small  fragments  of  granite.     Some  of  the  shells  art 
of  great  size,  but  they  are  ill  preserved,  and  I  found  only  one   specimcB 
^ith  the  valves  united.    These   shells,  I  erroneously  considered  to  be 
marine  (principally  from  the  appearance  of  those  represented  in  Pbtc^ 
fig.  4  to    8,   and    some  of    the    large    flattened    specimens).      Mr. 
I^nsdale,  however,   wlio  had  the  kindness  to  examine    some  of  then, 
considered  their  general  character  to  be  that  of  fresh- water   species.    I 
had    previously    detected,    in    a    fragment    of  a  compact    aigillo-cal* 
careous  stone  found  at  the   bottom  of  the  little  cliff  where  the  granite 
18   seen   to  underlie  the  fossils,  a  number  of  very  perfect  Melani« ;  I 
therefore  re-examined   the  different  specimens,   and  detected  in  them 
firagments  of  the  same  kind  as  those  in  the  limestone ;  and  Mr.  Sowerby 
has  since  been  able  to  extract  from  the  latter,   specimens  snfficitiitly 
distinct   to  be   identified   with   the    Utiio  Deccanensis  (Plate    fig.  4  to 
10),  found  in  the  chert  at  Munnoor,  and  another  species  {Unto  f  iumide, 
fig.  11  and  12,)   not  yet  discovered  elsewhere.     No  other  fossils  were 
found  in  this  locality. 

When  it  is  considered,  that  the  accnmulation  of  freshwater  sheDs 
occurs  on  the  precipitous  descent  of  a  mountain  range,  ascended  with 
much  difficulty  by  travellers,  it  will  be  evident  that  the  aspect  of  the 
country  has  been  entirely  altered  since  these  animals  lived. 

COUSTRT  BETWKBK  THE  SICHEL  HIIX8  AND  RAGPOOB. 

Towards  the  foot  of  the  pass,  the  rock  chanj^s  from  the  nodular 
basalt  to  amygdaloid  ;  and  near  its  junction  with  the  granite,  masses  of 
greenstone  porphyry,  with  large  crystals  of  fdspar,  occur.  The  granite 
then  reappears,  protniding  in  rounded  masses  through  the  soil  of  the 
level  country  around  Ycdlabad.  The  bed  of  a  strej*m  near  that  town  is 
strewed  with  fragments  of  blue  limestone  and  schist,  resembling  those  of 
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the  basins  of  the  Pennaraiid  Kistnah  ;  and  higher  up  the  stream,  a  fine 
vrhite  quartzose  sandstone,  having  a  few  imbedded  fragments  of  qaartz, 
is  found  in  situ.  It  dips  at  a  slight  angle  to  the  south-west*.  The  sur- 
rounding country'  is  covered  by  a  deep  basaltic  soil,  so  that  the  rock  on 
^hichit  rests  could  not  be  discovered  ;  but  the  argillaceous  limestone, 
passing,  in  its  upper  strata,  into  a  greenish  or  red  schist,  is  traversed  by 
a  stream  a  few  miles  to  the  north.  Short  ranges  of  trap  hills,  some  of 
them  at  nearly  right  angles  to  the  Sichel  mountains,  occur  to  the 
north-east  ;  and  beyond  them,  an  extensive  tract  of  sandstone  has  been 
traced  for  a  great  distance  along  the  Wurdah. 

At  Zynad,  argillaceous  limestone  appears  on  the  surface  for  several 
miles,  and  agrees  in  every  particular  with  (he  compact  marbles  of  the 
diamond  districts  of  the  Fennar  and  Kistnah.  The  strata  sometimes  dip 
at  an  angle  of  40  degrees,  but  they  arc  in  general  nearly  horizontal,  the 
edges  of  the  laye.s  being  disposed  in  steps  on  the  slopes  of  gcntly-rising 
grounds.  Rock  crystal  and  calcareous  spar  are  distributed  in  thin  seams 
between  the  strata,  as  well  as  through  the  substance  of  the  rock  ;  and 
along  the  vertical  partings  of  the  strata,  there  are  rows  of  circular  cavi* 
ties,  which  are  generally  empty,  but  are  sometimes  tilled  with  calcareous 
concretions.  In  a  few  instances,  these  hollows  occur  out  of  the  line  of 
fissure,  and  entirely  penetrate  the  stratum,  being  connected  below  with 
horizontal  channels  of  the  same  kind.  On  the  surface,  calc-tuff  (Kun* 
kur)  is  very  abundant,  odcn  adhering  to  the  strata,  or  investing  frag- 
ments of  the  rock. 

The  same  appearances  are  seen  near  the  diamond  mines  of  Chinoor  on 
the  Pennar,  where  the  strata  are  much  disturbed,  and  basaltic  pebbles 
cover  the  banks.  The  only  explanation  which  can  be  offered  of  the 
phenomena  in  both  those  distant  localities  is,  that  the  extrication  of 
gaseous  fluids  and  water  from  below,  had  taken  place  in  the  lines  of  fis- 
sure, and  had  dissolved  a  portion  of  the  limestone,  which  was  again  de- 
posited in  the  great  accumulation  of  tuff  and  conglomerate  so  remarkable 
in  these  places.  That  they  at  all  indicate  the  "  argillaceous  limestone** 
to  be  of  freshwater  origin,  could  never  be  imagined  by  any  who  had  seen 
the  rock  in  question,  which,  wherever  it  occurs  in  the  south  of  India,  is 
entirely  devoid  of fossilsf.    This  supposition  is  confirmed  by  the  pheno* 

*  Minute  undulations,  resembling  those  formed  by  the  ripple  of  running  water,  wero 
observed  on  this  sandstone,  in  a  seam  not  quite  parallel  to  the  line  of  stratification. 

i  This  assertion  may,  in  the  progress  of  knowledge,  t>e  found  to  be  erroneous ;  Imt 
bsTing  carefully  looked  for  fossils  during  extensive  journeys  through  districts  princi- 
pally composed  of  this  rock,  I  doubt  whether  such  .will  be  the  case.  Fossil  plants  hare 
been  repotted  to  be  found  near  Gundycottab ;  but  these  I  ascertained  to  be  mere  deatrf* 
tic  markings  oa  the  suiface  of  the  strata. 
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mena  exhibite<1  at  the  hot-springs  of  Urjunah,  which  rise  in  the 
rock,  and  where  bubbles  of  carbonic  acid  are  extricated  through  rcHUid 
holes  in  the  mud  covering  the  bottom  of  the  nvulet,  the  water  of  whicfa^ 
being  loaded  with  lime,  a  calcnrcous  tuff  is  rapidly  deposited. 

A  gentle  elevation,  extending  three  miles  to  tlie  east  of  the  idllage  of 
Zynad,  is  composed  of  this  limestone,  and  it  rises  very  gradually  toward! 
a  small  conical  summit,  composed  of  coarse  vesicular  basalt,  which  hat 
broken  through  and  covered  the  limestone.  A  portion  of  this  rock  appeals 
to  have  been  displaced  in  a  singular  manner.  A  wall  of  perfectly  verti* 
cal  stratification,  about  3  feet  thick,  projects  nearly  as  much  from  the 
general  surface,  and  consists  internally  of  the  same  limestone,  as  that 
which  it  appears  to  cut  at  right  angles,  while  externally  it  is  sin^ularij 
irregular  and  altered,  being  converted  into  a  beautifully  crystalline  lime- 
stone, with  quartz  minerals. 

To  the  north  of  this  place,  as  far  as  the  Payne-Gunga  river,  the  coon- 
try  is  flat,  covered  with  basaltic  soil  or  rock  connected  with  insulated 
trap  hills,  and  intermixed  with  jaspers,  resembling  those  so  common  netr 
Bangnapilly,  and  perhaps  derived  firom  the  argillo-calcareous  schists  oe- 
casionally  seen  in  the  water-courses.  The  pebbles  of  the  Payne-Guiiga 
consist  mostly  of  calcedonies  of  a  reddish  colour,  and  of  argillaceoui 
limestone,  and  they  arc  in  many  places  consolidated  into  a  conglomerate 
by  the  calcareous  matter  with  which  all  the  waters  of  the  district  abound. 
In  a  layer  of  this  conglomerate,  projecting  from  the  alluvial  soil  of  which 
the  bank  is  composed,  numerous  recent  shells  are  imbedded.  The  lime- 
stone, and  its  incumbent  schists,  are  seen  north  of  the  river,  and  they 
abound  in  springs  and  streams  loaded  with  lime,  which  is  deposited 
as  calcareous  tuff  in  the  water -courses.  Masses  of  the  same  substanee^ 
several  feet  in  height,  project  from  fissures  in  the  rock,  or  compose  coni- 
cal eminences  of  white  "  Kunkur/*  which  are  scattered  over  the  black 
basaltic  plains. 

Proceeding  a  little  further  towards  the  Pindee  hills,  in  which  the 
principal  of  th<'se  streams  takes  its  rise,  sandstone  appears  on  the  south 
bank  of  a  ravine ;  and  on  the  opposite  side,  at  a  lower  level,  the 
'*  argillaceous  limestone**  so  oAen  mentioned,  has  been  raised  by  some 
violent  forces  into  irregular  gothic  arches,  overlaid  by  partially  brokei 
but  horizontal  strata.  The  spaces  within  the  arches  are  filled  with 
fragments  of  the  same  rock  forced  from  below  Hot  springs,  having  a 
temperature  of  87**,  rise  through  the  limestone,  and  globules  of  gas  escape 
from  round  holes  in  the  debris  and  mud  covering  the  bottom  of  the 
ravine.  On  endeavouring  to  collect  a  quantity  of  the  gas,  there  wa« 
found  to  be  considerable  and  inegular  interyals  between  each  jet  of  air. 
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A  recent  calcareous  sandstone  is  formed  in  the  bed  of  the  stream,  by  the 
debris  derived  from  the  quartzose  sandstone  of  the  southern  bank  being 
agglutinated  by  the  carbonate  of  lime  of  the  springs. 

A  range  of  low  hills  having  rounded  summits,  with  conical  elevations 
projecting  from  their  sides,  runs  in  a  north-west  direction,  three  quar- 
ters of  a  mile  from  the  hot  springs.  The  cap  of  these  hills,  where  the 
Pindee  Gh^t  passes  over  them,  consists  of  the  argillaceous  limestone, 
and  the  large  slabs  of  which  it  is  composed,  are  fissured  in  various 
directions,  slightly  convex  upwards;  and  when  taken  in  the  mass,  they 
have  an  anticlinal  dip.  Ow  the  summit,  the  strata  are  horizontal  and 
in  several  places  are  remarkably  altered,  the  argillaceous  and  siliceous 
ingredients  having  arranged  themselves  into  a  black  chert,  and  a  mix- 
ture of  calcareous  matter  with  streaks  of  a  white  or  pale  blue  enamel 
resembling  calcedony.  The  central  parts  of  these  bands  are  composed 
of  minute  quartz  crystals ;  and  irregular  drusy  cavities,  coated  with 
amethystine  quartz,  occur  in  the  blackened  flinty  portibns.  There 
cannot  be  a  clearer  indication  of  the  action  of  heat  on  a  rock  of  a  mixed 
character  than  this,  even  when  seen  in  hand  specimens.  The  whole  of 
the  base  of  the  hill  is  composed  of  the  usual  black  concentric  basalt, 
the  nuclei  of  which  are  exceedingly  hard  and  contain  much  olivine ;  and 
to  its  intrusion  the  alteration  of  the  limestone,  with  its  separation  from 
the  strata  below,  is,  without  doubt,  tu  be  ascribed. 

Many  bills  composed  of  concentric  basalt  are  scattered  over  the  neigh- 
bouring country,  in  insulated  masses  or  long  ranges  rising  in  terraces, 
and  having  flattened  summits.  The  sides  of  the  hills  between  the  terra- 
ces are  steep,  and  their  outline  is  well  defined ;  the  rock  also  is  black 
and  devoid  of  vegetation.  The  terraces  occur  at  very  diflerent  levels  in 
different  hills,  rising  from  the  same  plain ;  and  their  whole  appearance 
indicates  that  their  remarkable  form  is  due  to  the  circumstances  which 
attended  their  elevation ;  and  that  they  have  not  been  subjected  to  any 
extensive  denudation. 

About  five  miles  north  of  the  hot  springs  of  Urjunah  and  four  miles 
south  of  those  of  Kair,  sandstone  caps  a  gently  rising  ground,  covered 
with  basaltic  soil.  Near  the  last- mentioned  town,  many  hot  springs  rise 
in  the  argillaceous  limestone,  which  has  been  remarkably  broken  up  and 
altered  by  the  globular  basalt  protrudiug  through  it  in  diflerent  places,  in 
masses  several  of  which  are  only  a  few  yards  in  circumference.  The 
limestone  is,  for  the  most  part,  nearly  horizontal,  but  it  is  occasionally 
more  or  less  inclined,  and,  as  is  usual  with  this  formation,  it  has  no  re* 
gular  direction  or  line  of  bearing.  In  a  deep  well  near  the  village,  the 
vratcr  of  which  is  of  the  usual  temperature,  the  limestone  is  unaltered ; 
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but  above  the  priDcipal  hot  spring,  some  of  the  most  remarkable  effetU 
of  igneous  action  in  changing  a  strati6ed  rock,  are  exhibited.     Theprin* 
cipal  part  of  the  small  hill  is  a  whitish  limestone,  the    strati ficatioD  of 
which  is  obliterated,  and  the  rook  projects  in  irregular  masses  full  of 
cavities  passing  deep  into  the  mass  of  limestone,  which  is  partly   crjstal* 
line,  and  in  many  places  mixed  or  coated  with  jasper  and  quarts  crystalik 
Much  calcareous  tufr(*'  Kunkur")  is  associated  with  these  altered  rocki, 
and  it  fills  up  many  of  the  cavities  ;  it  is  also  found  iu    the  divisions  of 
the   nodular  basalt,    and  masses  of  it,  scattered  over  the  surrounding 
country,  are  the  only  remains  of  springs  which  have  been  long  clo<ied  up. 
Some  portions  of  the  rock  had  the  appearance,  on  the   surface,  of  a 
semifused  brick,  and  had  assumed  something  of  a  regular  arrangement, 
while  the  centre  was  composed  of  the  limestone  little  altered.    Large 
masses  of  porous  scoria  also  lay  about. 

The  principal  springs  issue  at  the  foot  of  the  rising  ground,  where  the 
rock  is  most  remarkably  altered.  Their  temperature  (87°)  was  the  same 
as  that  of  Urjunah,  on  the  other  side  of  the  Pindee  hills,  and  it  did  not 
vary  during  the  hot  and  cold  months  of  1831  and  1833.  The  water 
of  this  and  many  other  springs  is  said  to  be  equally  copious  at  all  seasons, 
covering  the  neighbouring  country  with  the  richest  vegetation,  when  all 
beyond  is  a  black  and  parched  waste.  On  issuing  from  the  rock,  the 
water  is  sensibly  acid,  and  in  one  spring,  carbonic  gas  escapes  with 
the  water.  It  is  remarkably  agreeable  to  the  taste,  and  sparkles  in  the 
glass,  as  well  as  where  the  stream  passes  over  rapids.  It  contains  a  little 
muriate  of  soda,  a  minute  quantity  of  sulphates,  and  much  carbonate  of 
lime  in  solution,  which  is  deposited  on  boiling,  and  in  the  bed  of  the 
rivulet,  where  it  has  formed  considerable  masses  of  rock  chiefly  composed 
of  the  petrified  vegetation  of  the  banks.  So  quickly  is  this  deposit 
formed  near  some  little  falls,  that  shells  appear  to  be  imprisoned  and 
entombed  while  adhering  to  the  face  of  the  rock  ;  and  tufls  of  grass  are 
encrusted  with  sediment  while  their  roots  are  still  alive.  If  any  doubt 
remained  as  to  the  nature  of  the  nolular  limestone,  known  in  India  by 
the  name  of  **  Kunkur,*'  it  would  be  removed  by  the  sight  here  exhi- 
bitcd  of  all  gradations  of  this  substance  actually  forming,  and  varying  from 
pulverulent  lime  to  a  crystalline  rock.  The  water  is  probably  derived 
from  a  great  depth,  the  springs  having,  as  already  stated,  the  same 
temperature  as  those  of  Urjunah,  and  not  being  materially  diminished  by 
the  failure  of  the  annual  rains. 

Sandstone  forms  the  surface  rock  in  different  directions  over  the  sur- 
rounding country,  but  I  had  an  opportunity  of  examining  it  carefully 
only  at  Won,  eight  miles  north  of  Kair,  itb  junction  with  the  limestone 
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being  concealed  by  basaltic  soil,  mixed  with  calcedonies,  fragments  of 
that  rock,  scliist,  and  of  a  coarse  puddingstone,  which  I  did  not  iSnd  tii 
situ.  The  hill  of  Won  is  composed  of  sandstone,  dipping  in  all  directiooa 
from  the  apex,  and  varying  in  colour  from  white  to  red  and  yellow.  It 
contains  also  feiruginous  grains  or  scales,  either  in  seams  or  disseminat- 
ed through  its  substance.  In  a  fragment  of  this  kind  much  resembling 
the  cement  of  the  Bangnapilly  diamond  breccia,  a  fossil  was  discovered 
having  a  compact  structure  and  deep  black  colour,  and  it  is  probably 
a  portion  of  a  hollow,  compressed  vegetable,  the  centre  of  which  is 
filled  with  the  saudstone.  It  is  the  only  instance  that  has  come  to  my 
knowledge  of  a  fossil  being  found  in  the  sandstone  of  Southern  India; 
and  as  the  rock  corresponds  in  geological  position  and  mineralogical 
characters  with  the  diamond  sandstdbe,  the  fact  is  of  considerable  interest, 
even  if  the  formations  were  not  found  to  be  continuous,  as  will  be  stated 
hereafter.  The  specimen  is  deposited  in  the  Museum  of  the  Asiatic 
Society  of  Bengal. 

Sandstone,  argillaceous  limestone,  and  schist  constitute  the  building- 
stones  of  the  surrounding  country,  which  is  much  buried  under  basalt, 
and  a  black  alluvial  soil  containing  calcedonies,  jaspers,  &c.  A  few 
miles  south  of  Chicknee,*  (where  the  fossils  were  again  met  with,)  the 
red  schist  found  above  the  limestone  south  of  the  Urjunah  hot-springs 
and  in  various  places  of  the  diamond  districts  of  the  south,  reappears, 
intermixed  with  protruding  masses  of  basalt,  which  have  altered  it  la 
tlie  most  singular  manner, — the  lime  of  which  it  is  in  part  composed, 
being  converted  into  a  fine  crystalline  mineral,  in  which  the  red  clay 
is  enveloped  or  diffused,  giving  the  rock  and  even  hand  specimens  a 
very  striking  appearance.  Near  Chicknee,  the  schist  rises  slightly  to- 
wards a  basaltic  ridge,  in  which  the  fossiliferous  chert  is  likewise  imbed- 
ded. The  schist  is  divided  into  minute  rhombs  by  vertical  partings,  in 
which  veins  of  calcareous  spar  from  an  eighth  to  half  an  inch  thick  have 
been  formed,  and  give  it  a  beautiful,  reticulated  appearance.  Lime  is 
found  in  the  schist,  and  portions  of  the  red  clay  are  enveloped  in  the  cry- 
stalline limestone,  which  contains  no  magnesia. 

The  fossils  occur  on  the  surface,  or  are  imbedded  in  nodular  basalt 
over  several  miles,  being  found  in  blocks  of  indurated  clay,  chert,  and 
flinty  si  ite.  The  itppearance  of  the  indurated  clay  is  the  same  as  in  some 
of  the  specimens  from  the  Sichel  Hills,  but  the  clay  is  harder,  full  of 
cavities,  and  in  some  cases  passes  into  perfect  chert,  or  has  waved  lines 
of  quartz  or  opalizcd  matter  diffused  through  the  substance  of  the  mass. 

*  Fossils  \rere  fiist  found  at  Chickaee  by  Mr.  W.  Ocddes,  May,  1839. 
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Many  Physs,  Paludinv,  and  a  few  LimDeae  of  the  same  species  as  thoie 
already  noticed,  are  found  in  this  indurated  clay  or  imperfect  cbcft. 
Some  of  them  are  entirely  con?erted  into  calcedony ;  others  bare  tlie 
lime  replaced  by  quartz,  which  is  finely  cryBtallized  and  covers  thesoiftee 
of  the  convolutions ;  or  the  columelU  only  is  preserved,  passing  acroa 
an  empty  cast  of  the  shell.  In  some  crises,  however,  the  structure  of  the 
fossil  is  unaltered,  and  it  effervesces  in  acids.  Flinty  slate  m*ithoot  or- 
ganic remains  occurs  in  the  neighbourhood  of  those  amorphous  masses, 
and  many  fragments  of  the,  same  kind  containing  large  compressed 
bivalves  are  scattered  about.  In  one  block  of  this  kind,  portions  of  palm 
wood  mineralized  by  black  flint,  intersected  by  fine  veins  of  a  light  blue 
opal,  (of  the  same  kind  as  occurs  in  some  of  the  specimens  of  fossil  wood 
from  Antigua,  lately  presented  to  the  Society  by  Mr.  Stokes,)  was 
found  associated  with  compressed  very  thick  bivalve  shells,  probably  re* 
ierable  to  the  same  species  as  those  of  Munnoor. 

Every  appearance  presented  by  these  locks  indicates  the  action  of  the 
semifluid  basalt  on  the  beds  of  mud  and  sand,  probably  derived  from  tbe 
neighbouring  sandstones  and  schists,  in  which  the  shells  previously  ez- 
hted. 

At  Hingan-ghllt*,  a  few  miles  further  to  the  north,  considerable  fiag- 
ments  of  silicified  palms  and  other  plants  were  found  in  a  black  chert 
lying  on  the  basalt,  and  similar  masses,  but  without  fossils,  were  imbedded 
in  it.  I  met  with  no  organic  remains  to  the  north  of  this  town,  the  whole 
country  as  far  as  the  city  of  Nagpoor  being  covered  with  a  rich  black 
toil,  from  which  insulatevl  basaltic  hills  with  flattened  summits  rise 
abruptly. 

Of  these  hills  the  most  remarkable  is  that  of  Seetabuldee,  which  it 
based  on  decomposing  gneiss  and  mica  slate.    To  Dr.  Voysey*s  descrip- 

*  In  exavnininq;  with  the  microscope  sections  of  some  of  the  silicified  wood  firom  the 
district  deicribed,  a  specimen  from  the  chert  of  Hingan-ghkt  appeared  to  me  to  be  bonCb 
and  Mr.  Owen,  who  has  had  the  kindness  to  examine  it,  has  ascertained  it  to  belong  to  a 
mammiferouk  animal.  Ue  hu  faroured  me  with  the  following  note  on  this  important 
fossil: 

•*  A  section  of  this  fossil  wu  prepared  sufficiently  thin  to  allow  of  its  being  ezamia- 
td  by  tran«mittfKl  Ii{{ht  under  a  hi|{h  maKnifyini^  power,  when  it  was  fonnd  to  posseM 
the  structure  characteristic  of  bone.  Sections  of  '  Harersian  canals,*  with  their  eoneen* 
trie  lines,  were  ererywhere  present,  intersi»er»ed  with  numerous  Purkingian  cells  Of 
corpuscles  :  the  site  and  disposition  of  these  characti>ri8tic  parts  of  the  osseous  stme- 
ture  agreed  with  those  of  the  bones  of  the  Mammalia.  It  was  highly  satisfactory  to  find 
the  microscopic  u^t  as  arailable  in  demonstrating  the  presence  of  bone,  when  ordlnarf 
characteis  and  the  unassisted  eye  would  have  left  the  matter  doubtful,  u  it  is  in  tefexfnce 
to  the  determinatioa  of  the  teeth.'*--Jttly,  1«39. 
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tion'*'  I  have  nothing  to  add ;  but  as  it  has  been  inferredfy  that  the  **  flat- 
tened summits  and  long  flat  outline**  of  the  low  ranges  connected  with 
this  celebrated  hill,  and  forming  the  eastern  part  of  the  great  trap  dis- 
trict, are  composed  of  basalt  having  the  same  stratified  appearance  as 
that  of  other  parts  of  the  formation,  it  is  necessary  to  mention,  that  they 
are  formed  of  globular  basalt  such  as  has  been  already  described,  or  of 
basaltic  columns  of  very  regular  forms,  which  diverge  from  the  centre  of 
the  hill  and  incline  outwards  at  an  angle  of  45^  with  the  horizon,  or  form 
a  figured  pavement  on  the  flat  summits. 

Origin  of  Minerals  in  Trap  Rocks. 

The  lower  part  of  the  bill  of  Seetabuldee  itself  exhibits  a  tendency  to 
columnar  structure,  caused  by  horizontal  and  vertical  partings,  the  sides 
of  which  are  coated  with  thin  plates  of  calcedony,  and,  according    to 
Captain   Jenkins^,  of  calc   spar.    These  minerals  are  not  confounded 
with   the  substance  of  the  basalt,  and  may  be  the  result  of  infiltratioQ 
or  sublimation  of  siliceous  and  calcareous  matters.     In  no  other  situa* 
tion  did  I  meet  with  an  example  in  which  either  of  these  processes 
would  account  for  the  occurrence  of  the  calcedonies,  zeolites,  calc- spar, 
&c.   found  in  the  amygdaloids  and  nodular  basalt  of  India.     Almost 
everywhere,   calcareous  spar  is  more  rare  than  siliceous  minerals,  which 
would  not  be   the  case  were  they  derived  from  infiltration,  if  we  are  to 
interpret  the  past  by  the  present  operations  of  nature.    Wherever  I  have 
met  with  the  basalt,  and  in  the  neighbourhood  of  every  greenstone  dike 
or  insulated  mass  of  that  rock,   and  under  every  layer  of  basaltic    soil 
in  India,   calcareous  matter  is  deposited,  and  has  even  occasionally  a 
crystalline  structure.     In  the  escarpments  of  the  Mysore  ghHts,  veins 
of  basalt,  not  two  inches  thick,  ramify  through  the  granite,  and  are 
coated  with  a  compact  layer  of  carbonate  of  lime.     Voysey  found  the 
granite  in  the  neighbourhood  of  the  basalt  intermixed  with  calcareous 
matter,  indications  of  which  I  have  myself  seen,  in  the  deposit  of  tuflT 
on  the  summit  of  granitic  logging*stones  near  greenstone.    If,  then,  we 
suppose  infiltration  to  have   deposited  the  calcedonies,  agates,  &c.,  &c.,. 
when  chemical  action  is  presumed  to  have  been  more  powerful  than  at 
present,  a   greater  number  of  the  cavities  would  have  been  filled  with 
lime  than  with  such  intractable  substances,  which  is  not  the  case.     These 
are  also  irequently  intermixed  with  the  basalt  in  a  manner  which  could 

*  Atiatio  Researches,  vol.  xriU. 

t  Geological  Transactions.  Second  Series,  vol.  4th,  p.  410. 

t  Asiatic  Besearches.  vol.  xviiL,  p.  199. 
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hare  been  produced  only  by  tlitir  being  formed  simultaneously.     I htrt 
seen   masses  of  ealcedony,  passing  into  a  black  mineral    not  to  be  dit- 
tiDguished  from  the   surrounding  basalt.    They  also  occur  in  the  conn 
pact  nodules  where  no  fluid  could  have  had  access,  and  even   in  the 
cavities  of  the  Seetabuldce   basalt,  lined  by  an   impervious   glassy  catt 
In  this  rock,  likewise,   calc  spar  occurs,  penetrated  by   needle-like  ciy- 
fitals  of  the  same  substance,  invested  with  a  crust  of  the  basalt  and  con* 
nected  w  ith  each  side  of  the  cavity,  and  resembling  chiastolite   in  struc- 
ture.    It  is  indeed  impossible  to  conceive  how  many  of  the  appearances 
presented  by  the  agates,  cornelians,    or   drusy  cavities   in   calceduor, 
partially  or   entirely  filled  by  quartz  cry  stales  or  a   central  mass  of  rale 
spar,  could  be  formed  in  the  way  supposed,  as  the   first  coating  of  silex 
would  effectually  close  out  the  further  access  of  the  aqueous  solution  of 
that  substance  ;  nor  could  layers  so  formed,  separate   into  distinct  cavi- 
ties, having  both  sides  covered  with  quartz   crystals,  as  they  are  some- 
times seen  to  do.     It  is,  however,  only  by  a  careful  study  of  the  rocks 
themselves,  that  this  can  be  fully  understood.     I  have  selected  a  few 
specimens  to  show  that  the  majority,  if  not  all  the  minerals  of  the  Indian 
trap  rocks,  are  not  formed  by  infiltration.     One  of  ihese,  perhaps,  deserves 
particular  notice ;  it  is  a  mass  of  calcedony,  8  or  10  inches  in  length  and 
6  or  8  in  diameter,  of  a  conical  shape,  and  was  found  imbedded  with  its 
apex  downwards  between  the  globular  basalt,  and  impressed   with   the 
irregularities  of  its  surface.     In  another  of  these  specimens  the  upper 
part  is  perfectly  flat  and  smooth,  without  any  impressions  of  the  basalt, 
and  is  composed  of  a   thick  covering  of  cacholong,    parallel   stripes  of 
which  appear  to  indicate  the  slow  cooling  of  the  surface.     The  centre  of 
the  mass  is  composed  of  quartz  crystals,  radiating  to  the  centre,  which 
is  occupied  by  calcareous  spar  impressing  or   impressed  by   the  quartz. 
The  mode  of  its  occurrence  increases  the  conviction  in  my  mind,  that  the 
only  correct  theory  of  the  formation  of  such  minerals  in  trap   rocks,  is  the 
play  of  the  molecular  attractions  existing  between  similar  particles  of 
matter.    That  so  eminent  an  inquirer  as  Dr.  Turner  should  have  asserted 
that  all  calcedonies,  rock  crystals,  &c.,  even  when  occurring  in  volcanic 
rocks,  are  the  result  of  aqueous  infiltration*,  I  can  only  account  for,  by 
the  difficulty  of  explaining  how  carbonic  acid  is  retained  at  high  tempe- 
ratures, in  any  other  way  than  by  supposing  a  great  pressure  to  have 
existed  at  the  time  the  rock  was  in  an  ignited  state  ;  but  of  the  existence 
of  which,  proof  is  often  entirely  wanting  where  crystals  of  caibonate  of 

*  Lecture  on  the  Chemistry  of  Geology,  by  Dr.  £.  Turuor,  Ediu.  New  Phil.  Jvunal, 
Oct.,  1833. 
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lime  occur.  The  phenomena  exhibited  by  the  vesicular  trap,  scorise,  and 
porous  chert  associated  with  the  Indian  basaltic  and  fossiliferous  rocks, 
gatisfied  me,  that  :it  the  time  of  their  formation  they  were  subject  to  no 
pressure  sufficient  to  retain  the  carbonic  acid  of  the  altered  limestones, 
and  of  the  shells  and  calc  spar  inclosed  in  the  geodes ;  but  no  other  ex- 
planation presented  itself,  till  I  wa»  informed  by  Mr.  Faruday  of  his 
beautiful  experiment  of  exposing  carbonate  of  lime  in  perfectly  dry  air 
to  the  heat  of  the  oxy-hydrogeu  blowpipe,  without  driving  off  its  carbonic 
acid.  In  the  simple  apparatus  employed  by  him  to  show  that  the  reten- 
tion of  the  acid  depended  on  the  absence  of  moisture,  no  pressure  of 
any  consequence  could  be  exerted  on  the  lime.  Guy  Lussac  has  lately 
published  some  experiments  on  the  effect  of  aqueous  vapour  in  assisting 
the  escape  of  carbonic  acid  from  limestone,  and  concludes,  that  its  agency 
is  trifling*^ ;  but  as  he  does  not  appear  to  have  taken  the  precaution  of 
drying  the  atmospheric  air  by  passing  it  through  sulphuric  acid,  as  was 
done  by  Mr.  Faraday,  they  cannot  be  considered  as  invalidating  the  beau- 
tiful results  obtained  by  the  latter.  Ilis  observation,  however,  that  the 
water  contained  in  limestones  is  driven  off  before  the  carbonic  acid  and  at 
a  much  lower  heat,  is  important,  in  showing  that  the  calcareous  matter 
in  a  rock  exposed  to  volcanic  action  may  lose  its  watef  before  the  car- 
bonic acid,  and  be  thus  reduced  to  the  state  of  the  carbonate  of  lime  in 
Mr.  Faraday's  platinum  tube.  These  facts  will  assist  in  explaining  the 
anomalies  observed  in  the  fossils  of  the  district  above  referred  to,  which 
often  retain  their  curbonic  acid  when  portions  of  the  rock  in  which  they 
occur  have  been  fused  by  the  inclosing  basalt,  while  other  portions  are 
vesicular  from  the  escape  of  gaseous  matters.  The  whole  phenomena, 
indeed,  would  admit  of  explanation  by  supposing,  what  must  in  fact  have 
'occurred,  the  presence  or  absence  of  moisture  during  the  various  degrees 
of  heat  to  which  the  rocks  were  exposed  in  the  progress  of  the  eruption, 
and  in  the  course  of  cooling.  A  shell,  in  one  part  of  a  rock,  may  thus 
retain  its  carbonic  acid,  while  in  another  portion  it  may  be  reduced  to 
quick  lime,  subsequently  carried  off  by  the  water,  leaving  only  a  cast ; 
and  a  third  may  be  replaced  by  silica,  or  the  form  of  its  convolutions  taken 
by  fine  quartz  crystals,  perhaps  derived  from  silica  rendered  gelatinous 
by  the  lime  with  which  it  was  ignitedt. 

In  stating  these  views,  I  venture  only  to  express  an  opinion  forced  on 
me  by  the  phenomena  under  description,  and  which  appear  to  explain 

•  Annalosdc  Chimieetde  Physique,  Oct.,  1836. 

f  For  ft.  knowledge  of  the  fact,  that  lime  calcined  with  finely-diridcd  tilica,  acts  like 
he  flxed  alkalis  in  rendering  it  gelatinous  and  soluble  in  weak  acidA,  1  am  iadebted  to 
Capt.  Smith  of  the  M«idras  Engineers,  F.  R.  S. 
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some  of  them  better  than  the  theory  of  pressure,  which,  however  nsefhl 
in  removing  the  prejudices  against  the  igneous  origin  of  the  trmp  rock^ 
has  been  inj  urious  in  leading  geologists  to  admit  too  easily  the  ezittcoce 
of  aqueous  pressure,  or  extensive  denudations  of  solid  rocks,  supposed  to 
have  confined  the  carbonic  acid  at  the  time  of  eruption.  No  doubt  pres* 
sure  is  an  efficient  agent  in  some  cases*,  but  not  ill  many  to  which  it  hu 
been  applied. 

The  trap  terminates  in  the  line  of  section,  a  few  miles  to  the  north  of 
the  city  of  Nagpoor,  And  is  succeeded  by  a  red  sandstone,  the  shrata  of 
which  are  bent,  fractured,  and  converted  into  a  compact  quarts  rock,  at 
the  point  of  contact  with  the  granite  which  hns  burst  through  it.  With* 
in  a  few  hundred  yards  of  the  ravioe  where  these  phenomena  were  ob- 
served, mica  slate  occurs,  and  a  little  beyond,  some  hills  of  gneiss.  A 
bed  of  granular  limestone  is  quarried  at  the  foot  of  a  conical  hill  of  basalt, 
in  part  composed  of  a  scabrous  quartzone,  and  calcareous  rock,  abound* 
log  in  drusy  cavities,  calcedonies  and  cornelians.  Further  north,  granite 
veins  pass  through  a  much-elevated  limestone,  vafying  in  colour  from  red 
to  gray  and  black,  and  the  stratification  of  which  b  nearly  obliterated. 
The  gneiss  and  mica  slate  forming  the  neighbouring  hills  are  also  pene* 
trated  by  dykes  and  masses  of  granitef.  To  the  north  of  this  district 
are  50  miles  of  a  wild  mountain  country,  composed  of  granitic  rocks, 
with  trap  in  the  ascents  and  tops  of  the  passes ;  the  basalt  then  reappears, 
and  composes  great  part  of  the  valley  of  the  Nerbudda. 

In  a  direction  suutb-west  of  Nagpoor,  the  nodular  basalt  is  the  only 
formation  met  with  as  far  as  Baitool  (90  miles),  where  granitic  rocks  re* 
appear,  but  are  succeeded  by  fine-grained  sandstones  with  traces  of  coal, 
and  penetrated  by  trap  dykes  ranging  from  S.C.  to  N.WJ.  Ilere,  the 
sandstone  rises  into  mountains,  and  constitutes  what  appears  to  be  the 
continuation  of  the  range  forming  the  division  between  the  valleys  of  the 
Taptee  and  Nerbudda  rivers ;  and  *Mndurated  clay,^*  containing  casts  of 
the  same  shells  as  those  of  the  Sichel  range,  also  occurs. 

Before  proceeding  to  notice  more  particularly  the  fossils,  and  the  evi* 
dence  they  afford  of  the  geological  era  of  the  intrusion  of  the  basalt,  it 
is  necessary  to  make  some  observations  on  the  Sichel  range,  and  the 
connexions  of  the  several  formations  occurring  in  the  district  described. 
The  basaltic  rocks  of  Nagpoor  and  of  the  country  to  the  south,  have  been 

•  Transaction  of  the  Royal  Society  of  Edinburgh,  vol.  vi.,  p.  120. 

^  Captain  Jenkins,  in  Asiatic  Researches,  toI.  xriii. 

t  Lieuts.  Miles  and  Finnes,  Journal  of  the  Asiatic  Society    of  Bengal.  Feb.,  lfB4,  tod 
Dr.  SpiUbury,  August,  1834. 
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considered  by  every  observer  to  form  the  eastern  part  of  the  great  basal- 
tic formation  of  Western  India,  with  which  it  is  continuous,  and  with 
which  it  agrees  in  every  particular  of  general  character  and  mineralogical 
structure,  and  in  being  connected  with  stratified  rocks,  which,  as  far  as 
is  yet  known,  are  of  the  same  age.  The  only  diflference  is,  that  towards 
the  eastern  limits  of  the  formation,  the  hills  are  less  elevated  and  the  trap 
breaks  through  the  granite  and  stratified  rockp,  while  to  the  west  the 
mountains  are,  with  a  few  exceptions,  entirely  composed  of  basalt  from 
the  level  of  the  sea  to  the  loftiest  summits. 

Lonar  Lake^  SfC. — The  Sichel  hills,  which  have  heretofore  attracted 
little  attention  in  a  geological  point  of  view,  terminate  to  the  west  in  the 
neighbourhood  of  Lonar,  near  what  appears  to  have  been  a  vast  crater  in 
the  centre  of  the  great  basaltic  district.  As  it  is  the  only  instance  of  a 
volcanic  outburst  discovered  in  this  immense  Plutonic  region,  a  more  de- 
tailed account  of  it  than  has  yet  been  given  to  the  public,  may  not  be 

unacceptable*. 

It  is  a  nearly  circular  or  oval  depression,  in  a  country  composed  of  ta« 
bular  and  nodular  basalt,  and  sloping  gently  towards  it  on  every  side* 
It  is  between  three  and  four  miles  in  circumference  at  the  upper  margin 
of  the  precipitous  escarpment  which  rises  from  the  bottom  of  the  valley 
about  500  feet.  The  extent  from  which  the  water  is  collected  may  be 
about  six  miles  in  circumference,  but  no  measurements  were  made.  Two 
small  streams  fall  into  it  from  above ;  one  issuing  from  a  pagoda,  to  which 
it  is  carried  from  the  gentle  slope  behind ;  and  the  other  passes  over  a  small 
cliff,  (PI.  B.)  on  which  it  deposits  a  considerable  quantity  of  stalactite.  The 
sides  of  the  crater  are  covered  with  a  forest  inhabited  by  tigers  and  game  ; 
and  the  bottom  is  occupied  by  underwood,  a  few  fields,  in  the  irrigation 
of  which  the  water  of  the  streams  is  nearly  expended,  and  by  a  small 
lake  of  salt  and  bitter,  greenish  water,  surrounded  by  a  muddy  shore,  and 
varying  in  size  at  different  seasons.  Many  sweet  springs  issue  from  the 
saline  mud,  and  a  well  is  built  within  its  highest  level,  the  water  of  which 
stands  at  the  same  height  as  that  of  the  lake,  though  issuing  from  a  depth 
of  nearly  twenty-four  feet. 

I  have  carefully  examined  the  water  of  this  well,  and  that  of  the  small 
stream  at  the  pagoda  above.    This  last  had  a  specific  gravity  of  1000-6  ; 

•  Captain  Alexander  has  published  anoticcof  this  lake  in  the  Transactions  of  the  Lite- 
rary Soeiety  of  Madras,  and  in  the  Edinburgh  Philosophical  Journal ;  but  he  must  hare 
examined  it  very  cursorily  or  he  would  not  hare  orerlooked  its  real  nature,  and  stated  ft 
to  be  unfathoraablc,  when,  in  fact,  the  water  is  erery  where  shallow.  An  extract  from  a 
prirate  letter  to  Mr.  Prtnsep,  and  published  in  his  Journal  for  Juoe  1834,  wu  written 
before  I  bad  myself  examined  the  chemical  hiitory  of  the  lake. 
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and  20O0  grains,  evaporated  at  212®,  gave  a  solid  residue  of  ^2^^  ©^ ■ 
the  greater  part  of  >vhich  consisted  of  muriate  of  soda  with  a  liitkad- 
phate,  and  the  remainder  of  carbonate  of  lime.    The  water  of  the  wdl 
below  had  nearly  the  same  specific  gravity,  but  contained  in  2000  gnSm, 
one  graiu  of  solid  matter,  of  which  j^^  of  a  grain  were    solnble  in  watci^ 
and  contained  muriate  of  soda  and  a  little  sulphuric  acid  and  lime  ;  the 
insoluble  part  consisted  of  carbonate  of  lime.     Neither  of  the  waten 
contained  any  trace  of  alkaline  carbonates  or  of  magnesia.     It  is  ub* 
necessary  to  go  further  into  the  analysis  here,  as  another  bottle  of  tbe 
same  water  had  a  higher  specific  gravity,  and  contained  more  lime,  t 
circumstance  sufficiently  accounted  for  by  the  escape  of  a  portion  of  the 
carbonic  acid  from  the  other  specimen     The  water  of  the  lake  is  clear, 
and  has  no  unpleasant  smell ;  but  the  mud  at  its  bottom  is  strongly  im- 
pregnated with  sulphuretted  hydrogen.     In  February,   1834,  when  the 
specimens  were  collected,  the  lake  was  in  no  place  more  than  5  feet  iB 
depth  of  water  and  mud,  but  when  full  it  may  be  eight  or  ten  feet  deep  in 
some  parts.    A  layer  of  salt  2  or  3  inches  thick  covered  the  bottom  tnii&r 
the  mild,  and  when  broken  up  and  removed,  was  found  to  be  composed  of 
a  middle  plate,  with  radiating  laminae  above,  and   having  a  striated  ap* 
pearancc  below.    That  obtained  by  diving  and  bringing  up  baskets  of  the 
black  mud,  at  a  season  when  there  was  much  more   water  in   the  lake*, 
was  also  formed  under  the  surface  of  the  mud  in  lamellar  spiculi  radiat- 
ing in  every  directionf.     The  salt  accumulates  slowly,  and  is  c<^ected 
only  once  in  several  years,  the  quantity  having  diminished  in  consequence 
of  the  mounds  erected  above  the  edge  of  the  crater  to  regulate  the  supply 
of  water,  having  been  neglected :  but  it  is  evident,  from  the  great  beanty 
of  the  specimens  obtained,  that  the  quality  is  not  affected  by  this  cause. 
The  salt  is  collected  at  the  end  of  the  dry  season,  when  the  water  is  low ; 
and  I  observed  mounds  of  the  black  mud  on  the  banks,  covered  with  an 
efflorescence  of  tabular  crystals.     The  salt  is  used  for  washing  and  dying 
chintzes,  &c.,  and  is  exported  to  considerable  distances.    I  imagined  tbat^ 
the  water  of  the  lake  in  which  such  large  quantities  of  salt  were  deporit- 
cd,  was  saturated ;  but  I  found  its  specific  gravity  to  be  only  1 027-65,  a 
solution  of  the  salt  itself  obtained  from  the  bottom  at  the   same  time 
being  1148-4  ;  and  the  water  rapidly  dissolved  the  crystals  thrown  into 

•  July,  1S24. 

i  Tho  natron  of  a  lake  near  Maracaybo  in  South  America  oceurs  in  the  same  way.  Hit 
Indians  breaking  up  the  layers  of  salt  with  long  poles;  and  then,  by  diving,  they  w- 
move  it  from  under  a  bed  of  mud  which  corers  it,  and  they  place  it  in  small  ciaoeStM  il 
done  at  Lunar.    Journal  of  the  Royal  Institution,  vol,  i.,  i».  188. 
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it.  On  analysis,  the  salt  was  found  to  consist  in  100  parts:  of  carbonic 
acid,  36  ;  soda,  40*9 ;  water,  206  ;  insoluble  matter,  -5,  and  a  trace  of  a 
sulphate.  This  nearly  corresponds  to  the  composition  of  the  trona  or 
striated  soda  from  the  lakes  of  Fczxan,  examine'!  by  Mr.  R.  Phillips*  5 
but  approaches  somewhat  nearer  to  the  equivalent  numbers  of  the  sea- 
quicarbonate  established  by  that  analysis,  which  is  to  be  ascribed  to  the 
greater  purity  of  the  Louar  salt.  The  water  of  the  lake  contained  be- 
sides, a  little  potash,  muriate  of  soda  29  grains,  sesquifarbonate  of  soda 
4i  nearly,  and  sulphate  of  soda  •!  of  a  grain  in  1000  grains  of  the  water. 
No  lime  could  be  detected  in  it,  nor  did  I  discover  any  magnesia.  These 
facts  confirm  BerthoUet's  theory  of  the  formation  of  carbonate  of  soda 
in  the  natron  lakes  of  Egypt,  viz.  that  of  a  mutual  docomposition  of  the 
muriate  of  soda  and  carbon;ite  of  lime  when  in  a  pasty  state. 

The  striated  soda  of  Fezzan  and  of  this  lake,  containing  half  an  equi- 
valent more  of  carbonic  acid  than  can  be  furnished  by  carbonate  of  lime, 
renders  some  modification  of  his  theory  necessary  ;  and  the  moitt  proba- 
ble expla;  ation  appears  to  be,  that  the  carbonic  acid  by  which  the  lime 
is  held  in  solution  in  the  mud,  furnishes  the  acid,  and  perhaps  indicates 
the  existence  of  an  unstable  sesquicarbonate  of  that  substance ;  which 
is  not  improbable  from  other  facts  in  the  history  of  the  union  with  that 
acid.  I'his  was  suggested  by  my  friend  Captain  Smith,  of^the  Madras 
Engineers,  and  explains  the  circumstance  sufficiently. 

Like  most  points  in  physical  science,  these  observations  have  other 
and  more  extensive  applications  than  that  of  affording  an  explanation  of 
the  production  of  natron  in  this  lake.  Carbonate  of  soda  is  exteusively 
distributed  over  the  surface  of  the  soil  in  various  countries,  more  espe- 
cially in  the  basaltic  portion  of  Central  and  Western  India,  and  in  the 
limestone  districts  of  the  south  ;  the  real  relations  of  which  have  been  a 
subject  of  discussion  amongst  Indian  geologists,  and  inferences  unsup- 
ported by  fact  have  been  drawn  from  it.  In  all  the  places  where  1  have 
met  with  it,  or  of  which  detailed  information  has  been  obtained,  muriate 
of  soda  and  carbonate  of  lime  existed  in  the  soil,  and  the  natron  was 
found  on  the  surface  of  the  moist  earth  or  mud.  Near  Gundycottah  oa 
the  banks  of  the  Pennar,  common  salt  is  interstratified  with  the  upper 
schistose  strata  of  the  argillaceous  limestone  on  which  the  sandstone 
rests  ;  and  on  the  surface  of  the  neighbouring  soil,  natron,  contaminated 
with  much  muriate  of  soda,  is  collected  and  used  in  washing  and  in  glass- 
making.  The  salt  associated  with  the  limestone,  and  the  water  of  a 
saline  well  dug  through  it,  having  the  specific  gravity  of  1002*5,  contain 

*  Joarnal  of  the  Royal  lostlttttion*  vol*  vii««  p.  SM. 
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common  salt  and  a  little  sulphate  idthont  any  carbonate  of  soda,  which 
is  no  doubt  produced  in  the  same  manner  as  the  Lonar  salt.  I  did  not 
ascertain  whether  it  was  also  a  sesquicarbonate,  but  I  hate  examined  a 
portion  of  native  carbonate  of  soda  from  another  part  of  India,  with 
which  Mr.  Faraday  had  the  kindness  to  furnish  me,  and  I  found  it  to  bt 
composed  of  a  mixture  of  that  salt  with  muriate  of  soda  and  a  little  sul^ 
phate.  The  same  is  probably  true  of  the  carbonates  found  in  other 
countries  in  similar  situations*.  A  specimen,  howerer,  procured  from 
the  water  of  a  deep  well  near  London,  passing  through  the  London  clay 
into  the  chalk,  which  I  received  from  Professor  Daniell,  contained  the 
carbonate ;  but  as  the  sesquicarbonate  is  decomposed  by  a  low  beati  no 
inference  can  be  founded  on  the  examination  of  specimens  obtained,  as 
this  was,  from  the  boiler  of  an  engine. 

The  absence  of  Lime  in  the  water  of  the  Lonar  Lake  is  a  remarkable 
circumBtance,  but  easily  accounted  for,  as  the  sesquicarbonate  of  soda 
and  the  water  itself  precipitate  the  sulphate  and  muriate  of  lime,  not- 
withstanding the  mutual  decomposition  they  undergo  when  in  a  sendflnid 
state.  The  Lake  of  Ourmia,  in  Persia,  is  stated  by  Dr.  Marcet  to  000* 
taiu  no  lime,  although  of  a  specific  gravity  of  1165*07,  and  abounding  in 
sulphates  and  muriates.  This  appeared  very  remarkable  in  an  inland  set 
nearly  300  miles  in  circumference,  situated  in  a  volcanic  country.  On 
referring  to  the  works  of  travellersf,  it  appeared  that  the  streams  flowing 
into  it  abounded  in  lime,  which  is  deposited  in  large  quantity  in  the  form 
of  a  beautiful  travertine.  The  lake  is  shallow,  and  at  certain  seasons 
much  of  it  is  nearly  dry  ;  the  water  is  clear  and  transparent,  but  the  mud 
of  the  bottom  is  loaded  with  sulphuretted  hydrogen,  and  thick  layers  of 
salt,  formed  in  it  under  the  water,  are  redissolved  on  any  agitation.  No 
fish  can  live  in  it.  All  these  phenomena  are  exact  counterparts  of  those 
exhibited  at  Lonar,  but  no  information  is  given  as  to  the  salt  collected 
from  its  saline  mud,  except  that  Sir  John  Malcolm  states,  the  salts  are 
bitter  an<l  different  from  those  of  the  sea.  I  am,  therefore,  strongly  im- 
pressed with  the  conviction,  that  sesquicarbonate  of  soda  b  formed  from 
its  waters  as  at  Lonar,  and  precipitates  the  lime.  Dr.  Marcet,  howevtTf 
has  given,  in  the  Philosophical  Transactions  for  1819,  the  resulta  of  an 
examination  of  a  small  quantity  of  this  water,  which  he  states  to  be  at 
follows  : 


*  TIm  cjirbonate  of  lodA  fonned  by  the  iacinention  of  s«liat*plABts  in  the  dmmU  el 
Northern  India,  and  by  the  deflai^ration  of  nitrate  of  loda  and  charcoal  in  the  aouth  of 
the  Feniniula,  must  not  be  confounded  with  the  natron  found  in  the  soil. 

i  Sir  John  Malcolm's  History  of  Persia;  Sir  Ker  Porter*! Trarels  ;  Qoieley'a Tia? els • 
Journal  of  the  Geographical  Sodetyy  vol.  iU.  fce. 
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1.  Precipitate  from  500  grains  of  the  water  by  nitrate  of  sil- 

ver  237*0 

2.  By  nitrate  of  baryta 66*0 

3.  Magoesian  precipitate  by  carbonate  of  ammonia  and  phos- 
phate of  soda 10*5 

and  he  infers,  that  although  it  contains  no  lime,  it  yields  twenty  times  at 
much  sulphuric  acid  and  six  times  as  much  muriatic  acid  as  sea  water 
does.  But  Dr.  Marcet  had  only  150  grains  of  this  water  to  operate  on, 
and  merely  gives  in  a  tabular  form,  along  with  many  specimens  of  sea 
water,  the  quantity  of  precipitate  caused  by  the  various  reagents ;  and 
there  is  no  evidence  that  the  precipitate  from  muriate  of  baryta  was  not, 
in  part,  caused  by  carbonate  of  soda.  It  is,  at  all  events,  worthy  of  the 
inquiry  of  future  travellers*. 

The  Lake  of  Ourmia,  like  that  of  Lonar,  contains  potash,  which  1  did 
not  detect  in  the  springs  running  into  the  latter,  but  its  source  is  no 
doubt  in  the  decaying  (and  when  I  visited  it,  burning)  trees  on  the  sur- 
rounding precipices.  The  sulphuretted  hydrogen  adhering  to  the  clay 
has  been  supposed  to  be  derived  from  volcanic  sources,  but  I  have  ob- 
served the  same  phenomenon  in  the  salt  water  inlets  along  the  Indian 
coast,  wherever  the  bottom  contained  argillaceous  and  carbonaceous 
matter ;  and  it  even  goes  so  far  as  to  form  considerable  quantities  of  sul- 
phur and,  I  have  reason  to  believe,  sulphuric  acid,  although  on  this  point 
the  proof  is  defective.  The  effect  is  to  be  ascribed  to  the  decomposi- 
tion of  the  sulphates  of  the  water  by  the  carbon ;  and  the  clay  probably 
only  prevents  its  passing  off  into  the  air  or  mixing  with  the  water,  by  the 
power  of  adhesion.  Similar  actions  have  gone  on  in  former  times  in  the 
alluvium  on  which  the  city  of  Madras  stands,  and  probably  in  more 
ancient  depositsf  • 

The  ancient  crater  of  Lonar  seems  never  to  have  been  an  active  erup- 
tive vent,  as  no  scoriae  or  lava  currents  can  be  traced  around  its  margin, 
which  is  too  distinct  and  unaltered  to  admit  of  any  probability  of  these 
having  been  subsequently  removed  by  denudation.  A  certain  degree  of 
forcible  elevation  was  sustained  by  the  margin  of  the  lake,  when  the 

*  If  a  eurbonite  exisli  In  Om  water,  it  autt  be  of  tiM  tame  eomposition  aa  that  of 
Teiwx,  Maracaybo.  and  Lonar,  aa  the  carbonate  Would  precipitate  the  magneiian  salt, 
trhieh  the  lesqaiearbonate  would  not 

•f  No  sulphuretted  hydrogen  ean  be  detected  in  the  water  of  the  springt  running  into 
the  lake.  The  hot  spring  of  Anhonl  Simhoni.  in  the  sandstone  and  basaltic  district  be- 
tween the  Talley  of  Berai  and  the  Nerbudda,  I  hart  ftuad  to  contain  sulphuretted  hy- 
drogen and  muriate  of  aoda»  witbovl  Ume. 
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explosion   or    subsidence    happened  from  which  the   great   dcpreBsion 
took  ilH  origin. 

From  I.onar  the  hasaltic  district  extends  to  the  south  as  far  as  "Bed-r; 
to  the  west.  'J<^0  miles  to  Bombay  ;  and  northward,  to  the  hanks  of  the 
Nerbudda,  near  the  ancient  cities  of  Indoor  and  Mhysir,  reported  to 
have  be  n  Juried  at  a  remote  period  under  volcanic  eruptions.  To  the 
east,  the  great  basaltic  country  of  Berar  extends  as  far  as  Nagpoor ;  and 
the  Sichcl  range  passes  in  a  S.  K.  by  E.  direction  to  the  confIuenL*e  of 
the  Wurduh  and  Ciodavery,  and  towards  the  eastern  ghilts.  Hot  spring! 
and  streams  loaded  with  carbonate  of  lime,  occur  along  the  line  of  eleva* 
tion  of  these  mountains  at  Mahoor,  Urjunah,  Kaii,  Byorah,  and  at 
Badrachcllum,  a  sliort  distance  above  the  puss  through  which  the  Goda- 
very  reaches  the  .nlluvial  plains  of  the  coast.  The  spring  of  Byorah  it 
snrioundcd  by  sandstone  and  limestone  rocks,  and  carbonic  acid  escapes 
with  the  water,  which  has  a  temperature  of  110^  and  holds  lime  in  solu« 
tion*.  That  of  Hadrachcllum,  which  rises  in  the  sandy  bed  of  the  Go- 
davery,  has  a  temperature  of  140**,  and  contains  sulphuretted  hydrogen, 
also  sulphates  and  muriates  of  soda  and  lime.  A  sandstone  rcsembl'Dg 
the  cement  of  the  Ban^uapilly  diamond  breccia  and  the  rock  of  Won, 
protrudes  from  the  sand-  bed  of  the  river  near  the  spring;  and  granite, 
basalt,  and  a  red  schint  resembling  that  so  common  in  the  diamond  dis- 
tricts, occur  in  tlie  neij^hbourhood ;  diamonds  also  arc  occasionally  found. 
Other  hot  sprii)<;s  are  reported  to  exist  in  this  line  of  elevation ;  but 
that  wild  and  little-known  country,  far  removed  from  the  residence  of 
any  European,  must  long  remain  in  a  great  measure  unexplored. 

The  facts  stated  in  the  preceding  pages  prove  that  the  basaltic  rockst 
by  which  so  much  of  Western  and  Central  India  are  covered,  are  mora 
recent  than  the  sandstone  and  argillaceous  limestone  of  the  basins  of  the 
Peunar,  Kistnah,  God.ivery,  and  of  the  mountains  south  of  the  Nerbud* 
da  ;  and  tliat,  notwithstanding  the  frequent  occurrence  of  these  rocks  in 
a  horizontal  position,  they  have  been  subjected  to  violent  operations, 
which  have  in  many  instances  elevated  the  strata  and  remarkably  altered 
the  rocks  themselves.  It  also  api)car8,  from  observations  made  on  the 
borders  of  the  trap  districts,  and  in  other  places  where  the  primary  rocks 
and  the  sandstones  and  limestones  are  not  entirely  concealed,  that  the 
basalt  has  burst  forth  from  numerous  fractures  in  these  formations,  pro- 
bably simultaneously,  although  oilcn  forming  insulated  masses.  It  is 
possible,  that  more  than  one  period  of  eruptive  violence  may  have  oc« 
curred  between  the  era  of  the  formation  of  the  greenstone  dykes,  so 

*  Journal  of  the  Asiatic  Society  of  Bengal,  vol.  ii..  p.  397. 
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common  in  the  granitic  districts,  and  the  conclusion  of  the  eruptionR  by 
which  the  fossils  were  entombed  ;  but  at  present  there  is  no  proof  of 
such  having  been  the  case  ;  and  all  observers  have  considered  the  erup- 
tions to  have  been  contemporaneous ;  an  opinion,  to  a  certain  extent, 
confirmed  by  the  occurrence  of  the  same  foesils  in  very  distant  locali- 
ties. 

The  sandstone  and  argillaceous  limestone  [  have  myself  traced,  from 
the  neighbourhood  of  Nagpoor  nearly  to  the  junction  of  the  Wurdah 
ivith  the  Godavery,  bearing  the  same  characters  as  in  the  vicinity  of  the 
fossil  beds ;  and  I  have  collected  specimens  of  the  same  rocks  at  vari- 
ous plfices  between  this  and  Badra<hellum  and  the  diamond  mines  in 
the  neiG;hbourhood  of  the  Kistnah.  This  tract,  for  250  miles,  is  nearly 
an  uninterrupted  forest,  and  presents  many  difficulties  in  the  investiga* 
tion  of  its  geological  structure.  Trap  rocks  and  basaltic  soil  occur  in 
many  parts  of  the  course  of  the  Godaveiy,  and  granite  of  the  usual  char- 
acter is  occasionally  met  with.  Dr.  Voysey,  who  investigated  great 
part  of  it  with  his  usual  accuracy,  describes  the  sandstone  as  constituting 
a  range  of  mountains  HO  miles  in  extent,  to  the  north-west  of  Badra- 
chellum  ;  and  the  surface  rock  20  miles  south  of  EUore  (near  the  allu- 
vial plains  of  the  Kistnah  and  the  diamond  mines),  also  at  Mungapett  on 
the  Godavery,  where  I  found  silicifled  wood  resembling  that  of  Pondi- 
cherry*.  Fossil  wood  was  also  seen  by  Mr.  Gcddes  strewed  over  the 
country  N.W.  of  this  point,  towards  the  junction  with  the  Wurdah. 
Wh-re  the  sandstone  of  the  Godavery  meets  the  granite  to  the  west,  Dr. 
Voysey  states  that  it  can  hardly  be  recognised  as  the  same  rock,  con- 
sisting of  a  conglomerate  containing  quartz,  felspar,  and  rounded  pieces 
of  granite  resembling  that  of  the  eastern  gh^ts.  The  argillaceous  lime- 
stone occurs  in  the  same  district,  and  is  more  widely  distributed  than 
Dr.  Voysey  supposed.  He  found  it  at  an  elevation  of  2600  feet  above 
the  sea,  and  exhibiting  marks  of  great  disturbance,  dipping  to  the  S.E.» 
and  at  the  summits  of  the  hills  intermixed  with  quartz  rockf.  Dr.  Voy- 
sey considers  these  formations  at  the  lower  part  of  the  Godavery,  to  be 
the  same  as  those  of  the  Kistnah  and  Pennar ;  and  in  this  opiuion  I  fully 
coincide,  although  I  have  found  the  continuity  of  the  sandstone  and 

•  Journal  of  the  Asiatic  Society.  toI.  il..  p.  402.  Tlie  tenor  of  Dr.  Voysey '■  oljser- 
rations  in  thiB'place  seem  to  ihuw  that  he  cousulend  the"  clay  slate."  in  which  he 
included  the  sandstune,  to  belon;;  to  the  same  formation  as  the  limestone  ;  a  conelusioa 
I  had  formid  before  raeetinjj  with  liis  ynper,  and  which  has  not  been  expressly  stated  ia 
any  uf  hix  wrltinRS  yet  ^jiven  to  the  public. 

+  The  structure  of  the  wood  U  beautifully  preserred :  it  is  coniferous.    June  2»,  1839, 
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argillaceous  limestone  to  be  interrupted  by  a  narrow  band  of  granite,  ex- 
tending from  the  delta  of  the  Kistoab  to  the  granitic  platform  of  the 
Deckan.  Some  of  the  hills,  however,  have  caps  of  sandstone.  In  the 
presrnt  state  of  our  knowledge,  it  is  difficult  to  form  any  correct  notioB 
as  to  the  dip  and  direction  of  these  rocks.  Indications  of  deraogemcot 
and  elevation  by  the  granite  are,  however,  sufficiently  apparent. 

Sandstones  and  schists  of  the  same  characters,  and  associated  with 
the  same  rocks,  are  also  extensively  distributed  along  the  great  tribn* 
taries  of  the  Kistnah,  in  the  southern  Mahratta  country,  near  the  west- 
ern ghats,  and  a  little  to  the  south  of  the  part  of  the  basaltic  district 
described  by  Colonel  Sykes  (Geol.  Trans.,  2d  Series,  vol.  IV.).     The 
limits  of  this  part  of  the  formations  have  been  but  imperfectly  traced. 
According  to  Dr.  Christie*s  observations  and  my  own,  they  are  the  same 
as  those  of  the  Cuddapah  district*.    The  occurrence  of  sandstones  and 
stratified  limestones  in  this  situation,  is  a  fact  of  great  importance,  which 
has  escaped  the  notice  of  those,  who  have  speculated  on  the  period  of 
elevation  of  the  great  mountain  chains  of  the  peninsula.    It  was  for  thb 
reason,  that   I   selected  the  line  of  section  from  Madras  to  Atchera,  oo 
the  western   coast,  within  the  limits  assigned  by  Colonel  Sykes  to  the 
basalt,  and  near  to  which  I  discovered  the  sandstone  below  the  escarp- 
ment of    the   western  gh&ts.     (Plate,   Section  2).      In   the   pagoda 
of  the  town,  I  observed  several  quartzose  sandstone  pillars ;  and  I  dis- 
covered the  rock  itself  forming  a  small  range  of  hills  to  the  south  of  the 
town,  and  dipping  at  a  considerable  angle  to  the    N.W.    The  stone  is 
similar  to  that  of  the  hills,  near  the  Chinoor  diamond  mines.    The  rock 
at  the  entrance  of  the  inlet  is  laterite,  having  the  appearance  of  horiioii* 
tal  stratification ;  and  there  are  some  indications  of  trap  below  it ;  hut  of 
this  I  could  not  obtain  positive  evidence.    Colonel  Sykes,  however,  states 
that  the  basalt  occurs  a  little  to  the  nouth  at  Malwan ;  and  I  found  it  at 
Colter,  and  other  places  to  the  north,  underlying  the  laterite,  at  the  foot 
and  on  the  escarpments  of  the  hills.    These  facts  are  sufficient  to  show, 
that  the  elevation  of  the  western  ghlits  in  this  part  of  their  course,  was 
posterior  to  the  deposition  of  the  sandstones,  which,  for  the  present,  most 
be  considered  as  contemporaneous  over  all  the  districts  described.    I  am 
aware  of  the  uncertain  nature  of  mineralogical  characters,  as  character- 
izing different  formations ;  but  in  rocks  exhibiting  such  remarkable  ap- 
pearances and  relations  over  such  extensive  areas,  and  when  no  organic 
remains  exist  in  them,  I  do  not  think  it  wrong,  to  place  some  confidence 
in  the  evidence  they  afford,   more  particularly  in  the  south  of  Indiai 

•  EUiuburgh'New  Philosophical  Joumd,  1828  and  1830. 
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If  here  the  rapid  changes  of  formations,  so  common  in  Europe,  are  quite 
unknown. 

The  speculations  of  Elie  de  Beaumont  on  the  age  of  these  mountains 
is  founded  on  negative  evidence  and  analogies  which  appear  to  me  to 
have  little  weight ;  nor  can  I  consider  the  remarks  of  Dr.  Bcnza,  founded 
on  his  excellent  researches  on  the  geology  of  the  Neilgherry  mountains, 
as  more  conclusive.  The  non-occurrence  of  stratified  rocks  and  of 
organic  remains  in  a  high  granitic  table  land,  affords  no  proof  that  these 
mountains  have  not  been  recently  elevated  ;  and  the  plentiful  occurrence  of 
ferruginous  sandstone,  containing  brown  coal,  lignite,  and  mineral  copal, 
at  the  foot  of  the  Travancore  mountains,  show  that  tliese  inferences  have 
been  too  hastily  drawn,  when  such  gigantic  generaliKations  were  to  be 
establislied. 

Aqe  of  thb  Diamond  Sandstone  and  Abgillacrous  Limestone. 

With  regard  to  the  age  of  the  diamond  sandstone  and  argillaceous 
limestones,  my  own  conviction  is,  that  they  belcmg  to  the  more  ancient 
secondary,  or  even  transition  rocks ;  an  opinion,  which  is  not  at  all  con- 
tradicted by  iheir  frequent  occurrence  in  horizontal  strata,  as  they  could 
not  have  been  deposited  in  the  situations  in  which  they  are  now  found. 
The  facts  I  have  stated,  will  enable  others  to  estimate  the  correctness  of 
an  impression  founded  on  the  structure,  geological  relations,  and  occa- 
sional nearly  vertical  position  of  the  strata.  On  this  subject,  I  would 
express  no  decided  opinion,  but  recommend  an  examination  of  the  junc* 
tion  of  these  formations  with  the  stratified  and  unstratified  primary  rocks, 
with  a  view  to  this  question. 

The  sandstones  and  limestones  of  Bundlecund  and  Malwa  correspond 
in  many  particulars  with  those  of  the  south  of  India,  and  have  been  con- 
sidered by  all  writers  as  belonging  to  the  same  formations.  The  sand- 
stone. Major  Franklin  considers  to  be  the  same  as  the  saliferous  sand- 
stone of  England*  ;  to  which  it  has  been  objected,  that  the  salt  diffused 
through  the  soil  of  Bundlecund  may  not  be  derived  from  this  source,  as 
it  has  never  been  discovered  in  that  rock.  I  have  also  ascertained  that 
salt  occurs  in  all  the  formations  of  India,  from  granite  to  recent  alluvium. 
I  have,  indeed,  never  met  with  a  saline  spring  in  the  sandstone,  but  this 
I  consider  to  be  accidental,  that  rock  being  generally  placed  in  inacces- 
sible situations.  1  have,  however,  found  thin  seams  of  salt,  interstrati- 
fied  with  the  upper  schistose  layers  of  the  argiUaceous  limestone,  in  the 

*  Qeol.  Traas.,  8nd  Veriei.  vol.  Hi.,  Jtrt  I. 
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immediftte  neighbourhood  of  a  cliff  of  nandstone  300  feet  in  height,  he« 
tween  the  lower  beds  of  which  a  similar  schist  was  interposed  A  mora 
important  objection  to  Major  Franklin's  opinion  of  the  diamond  sand* 
stones  belonging  to  the  new  red  sandstone  is,  that  in  the  peninsula,  thia 
sandstone,  thioughout  800  miles  of  latitude,  and  half  as  much  of  longi- 
tude, is  superior  to  the  limestone  he  has  called  **  Lias."  Nor  cao  I  find 
sufficiint  proof  in  his  memoirs,  or  in  other  papers  on  the  country  betweeo 
the  Ncrbudda  and  the  Ganges,  that  this  limestone  reposes  directly  on  thfl 
sandstone :  and  it  is  evident,  that  no  inference  can  bo  founded  on  iu 
occurrence  at  a  higher  level  in  a  country  so  much  altered  by  denudition 
and  the  intrusion  of  eruptive  rocks.  But  should  it  be  hereaAer  founds 
that  the  limestone  in  certain  parts  of  Bundlccund  does  actually  occupy 
a  higher  geological  position,  the  fact  would  not  be  conclusive 
against  the  diamond  sandstones  of  the  north  and  south,  belonging 
(as  every  thing  indicates)  to  the  name  formation.  I  am  indeed  of  opi- 
Dion,  that  the  argillaceous  limestone  and  the  sandstone  constiture  only 
one  formation,  although  I  do  not  think  that  they  should  be  spoken  of  ai 
tuch  in  the  present  stale  of  our  knowledge.  The  ba«»alt  which  has  broken 
up  and  penetrated  these  rocks  to  the  north  and  south  of  the  Nerbudda,  is 
connected  with  the  same  system  of  trap  rocks,  and  was  probably  erupted 
at  a  period  mueh  more  recent  than  either  of  those  to  which  the  sand- 
stones  and  limestones  have  been  referred. 

Inferences  respecting  the  Freshwater  FosstU, 

On  the  evidence  on  this  subject  afforded  by  the  fossils  imbedded  in  or 
covered  by  the  basalt,  I  shall  now  make  a  few  observations.  For  the  de- 
scriptions of  the  shells,  I  am  indebted  to  Mr.  J.  He  Carle  Sowcrby*. 

Theoe  fossils  all  belong  to  freshwater  genera,  and  to  species  which 
have  not  yet  been  di5Covered  recent.  I  have  not  been  able  to  obtain  the 
seeds  of  Asiatic  Chara,  nor  the  valves  of  any  Cyfmjt  inhabiting  the  fresh 
warers  of  India.  The  shells,  however,  a'l  differ  from  those  inhabiting  the 
rivers  of  the  neighbouring  country,  as  far  as  Mr.  Sowerby  and  myself 
could  judge,  by  comparing  them  with  a  collection  of  recent  shells,  which 
I  made  during  a  residence  of  several  years  at  Nagpoor ;  nor  do  I  think  it 
possible  that  any  of  the  larger  shells  could  have  escaped  ray  notice,  did 
they  still  inhabit  the  northern  branches  of  the  Godavery.  Colonel  Sykesi, 
also,  had  the  kindness  to  allow  me  to  examine  a  collection  of  recent  shells 
made  by  him  near  the  western  ghats,  consis^tiug  of  the  same  species  as 

*  See  Flate,  and  Description. 
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those  of  the  Berar  valley,  and  they  are  of  course  different  from  the  fossils. 
I  also  failed  to  detect  amongst  them  any  of  the  shells  contained  in  a 
large  collection  of  recent  land  and  freshwater  Testacea  from  Bengal,  pre- 
sented to  the  Zoological  Society  by  Mr.  Benson.  It  may  therefore  be 
inferred,  that  the  fossils  do  not  belong  td*  recent  species. 

Gyrogonites  have  not  yet  been  observed  in  any  deposit  more  ancient 
than  the  freshwater  formations  of  the  basin  of  Paris.  C}'prides  occur 
in  the  tertiary  strata,  and  in  the  Weald  clay  below  the  chalk,  and  per« 
haps  in  the  Birdiehouse  limestone  of  the  Edinburgh  coal-field.  Of  the 
other  five  genera  discovered  in  these  fossil  beds,  two  have  hitherto  been 
found  only  recent  or  in  tertiary  deposits,  viz.  Limnea  and  Phi/aa ;  and 
the  best  characterized  specimens  of  some  of  the  others  are  referable  to 
the  same  period.  It  is  therefore  extremely  probable,  that  the  basalt  in 
which  these  fossils  are  imbedded,  and  which  has  altered  the  rocks  in 
which  they  occur,  belongs  to  the  tertiary  epoch  ;  but  to  which  period,  I 
fear  we  have  not  the  means  of  forming  any  decided  opinion.  Though 
none  of  the  species  are  recent,  yet  they  are  too  few  audio  too  ruinous  a 
state  to  admit  of  any  general  conclusions ;  although,  from  the  very  great 
number  of  individuals  collected  in  various  localities,  without  adding 
any  fresh  species,  it  is  probable  that  nearly  the  whole  which  exist  have 
been  procured.  But  when  the  vast  extent  of  the  country  occupied  by 
the  basalt  is  considered,  and  that  a  still  greater  tract  was  broken  up  or 
disturbed  at  the  time  of  its  eruption,  it  will  not  appear  improbable,  that 
a  rule,  founded  on  the  disappearance  of  marine  shells  in  districts  ex- 
posed to  no  such  extensive  causes  of  destruction  of  animal  life,  should 
not  apply. 

In  the  preceding  pages,  I  have  described  the  fossils  discovered  by  Mr. 
Geddes  and  myself  in  various  parts  of  the  Sichel  mountains,  and  the 
Valley  of  Berar,  extending  through  the  great  trap  district  for  140  miles; 
and  I  shall  now  shortly  refer  to  other  localities  at  great  distances  from 
each  other,  where  the  same  fossils  have  been  found  in  similar  rocks, 
buried  under  the  basalt. 

Other  Districts  of  India  in  which   simLAR   FsmsHWAXER  Shells 

HAVE   BEEN    FOUNP. 

Dr.  Spilsbury  discovered,  eighteen  miles  from  Jubalpoor,  in  an  undu- 
lating plain  studded  with  irregular  masses  of  trap,  blocks  of  '*  indurated 
clay,"  containing  casts  of  fossil  shells,  for  the  most  part  siliceous,  and 
resembling  those  discovered  by  Dr.  Voysey  in  the  Gawilghur  range*.    At 

•  Joonul  of  the  Asiatic  Society  of  Bepgal,  vol.  il..  p.  SOS, 
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Saugor,  Dearly  100  miles  to  the  north-west,  reversed  shells,  stated  to  be 
exactly  the  same  as  those  of  Jubalpoor,  were  discovered  by  Dr.  Spry  in 
a  bed  of  limestone,  entirely  surrounded  by  an  amphitheatre  of  trap  hilla, 
in  which  a  lower  range  of  compact  sandstone  Ls  included*.  This  ibuili* 
ferous  limestone  is  covered  by  17  feet  of  basalt,  and  rests  on  a  coarse  ii« 
liceous  grit,  under  which  basalt  is  again  met  with.  In  the  same  neigh- 
bourhood fine  specimens  of  silioiHed  palms  are  found.  Jubalpoor  and 
Saugor  are  situated  to  the  north  of  the  Nerbudda,  in  the  great  Vindya 
range ;  and  in  the  same  district  fossil  bones  of  Mammalia  occur  in  lime- 
stone capped  by  basalt.  The  drawings  of  the  shells  differ  a  little  from 
each  otherf,  but  the  iossils  are  stated  to  be  the  same ;  and,  as  far  as  Mr. 
Sowcrby  could  j«idge,  they  do  not  differ  from  the  Physa  Prinnepii,  The 
similarity  uas  more  obvious  in  other  specimens  lefr  in  India,  and  I  have 
no  doubt  of  their  being  the  same.  It  is,  howe?er,  desirable  that  the  spe- 
cimens themselves,  in  the  Museum  of  the  Asiatic  Society  of  Bengal^ 
should  be  compared,  that  the  connexion  of  the  northern  and  southern 
portions  of  the  trap  formation  may  be  placed  beyond  a  doubt.  South  of 
the  Nerbudda,  fossils  are  again  met  with  in  the  mountainous  countiy, 
north  of  the  sources  of  the  Taptee,  at  a  place  called  Jirpah,  near  to 
which  trap  hills  huve  broken  through  the  sandstone.  Dr.  Voysey,  in 
speaking  of  the  heat  of  the  steel  furnaces  of  Neermul,  notices  the  occur- 
rence of  an  **  indurated  clay**  containing  fossils  at  this  place,  but  he 
^ves  no  further  information  regarding  them|.  In  a  small  specimen  of 
this  rock,  Mr.  Sowerby  recognized  the  Paludina  Deccanensis,  and  a  por- 
tion of  a  larger  shell,  probably  the  Physa  Prinsepii;  and  the  matrix  is 
the  same  as  the  fossiliferous  **  indurated  clay**  from  Gawilghur ;  it  also 
much  resembles  many  of  the  varieties  of  chert  in  which  the  Berar  fossils 
are  found.  The  third  range  of  hills  has  been  described  by  Dr.  Voysey 
under  the  name  of  the  Gawilghur  Mountains,  and  it  forms  a  very  re- 
markable feature  in  the  physical  geography  of  Central  India.  In  this 
lofly  basaltic  range.  Dr.  Voysey  discovered  fossil  shells,  the  situation 
of  which  he  has  accurately  de8cribed§ ;  but  as  his  account  of  them, 
has  been  so  far  misunderstood,  as  to  induce  Mr.  Conybeare  to  state 
that  they  occur  in  **  lias-like   beds||,**  and   Colonel  Sykes  in  a  recent 


•  Journal  of  the  Asiatic  Society,  pp.  376,  639. 
4  Ibid.,  p.  583,  Plate  90. 
t  Ibid.,  Tol.  i.,  p.  2i7. 

I  Asiatic  Researches,  toI.  xviii.,  p.  187. 

II  Report  to  the  British  Asaociatiun,  1832. 
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deposit*,  it  is  necessary  to  mention  that  they  are  found  in  mountains  in 
great  part  composed  of  basalt  resembling  that  of  the  Giant*s  Causeway, 
but  containing,  more  frequently,  crystals  of  olivine,  of  basaltic  horn- 
blende, and  carbonate  of  lime.  This  rock  passes  into  a  wack6,  having 
every  variety  of  structure  and  induration  known  amongst  trap  rocks, 
or  into  what  has  been  called  stratified  basalt,  from  the  parallelism  of  its 
planes,  *'  the  summits  of  many  of  the  ravines  presenting  a  continued 
stratum  for  many  thousand  yardsf ." 

Ascending  from  the  Taptee  river.  Dr.  VoyseyJ  observed  a  group  of 
basaltic  columns,  and  near  the  summit  of  the  flat  table-land  of  Jillan,  he 
entered  a  pass  presenting  a  perpendicular  section,  abo\e  the  road,  of 
30  feet,  and  below  it,  a  rapid  descent  of  between  40  and  50.  The  lower 
part  of  the  section,  as  well  as  the  pathway,  is  composed  of  wacke,  and 
"  lying  on  it,  is  a  stratum  of  earthy  clay  of  different  degrees  of  indura- 
tion, 20  yards  in  length  and  about  2  feet  thick,  containing  a  great  num- 
ber of  entire  and  broken  shells,"  which  are  much  compressed,  and  do 
not  effervesce  with  acids.  Some  of  them  completely  commix  with  the 
matrix.  This  bed  of  clay  possesses  all  the  characters  of  a  stratum, 
which  Dr.  Voysey  says,  seems  to  have  been  depressed  by  an  overlying 
mass,  \5  feet  thick,  of  the  nodular  basalt  or  wacke  so  common  in  these 
hills.  The  vertical  fissures,  which  are  so  **  remarkable  in  trap  rocks, 
are  prolonged  from  both  the  upper  and  lower  rocks,  into  the  shelly 
stratum,  although  there  is  no  intersiixture  of  substance."  The  stone  ia 
which  these  fossils  occur,  is  similar  to  tl-at  of  Jirpab,  and  of  many  of 
the  specimens  from  the  Sichel  range  and  the  valley  of  Berar ;  and  the 
casts  and  fragments  of  the  shells  resemble  t!:ose  of  the  Paludinee  and 
other  shells  of  that  district.  Between  these  mountains  and  the  Sichel 
hills,  the  great  valley  of  Berar  is  included,  but  the  two  ranges  closely 
correspond  in  the  nature  of  the  soil  and  rocks,  and  in  their  fossiliferous 
beds.  They  are  not,  however,  exactly  parallel ;  nor  do  I  think,  that  we 
are  justified  in  classing  them  with  the  Vindya  range  to  the  north  of  the 
I^erbudda,  or  with  the  range  which  separates  the  valley  of  that  river  from 
the  valley  of  the  Taptee. 

It  is  evident,  from  the  same  fossils  being  found  in  all  these  ranges,  se- 
veral  hundred  mUes  distant  from  each  other,  and  from  the  same  secon- 
dary rocks  being  broken  up  and  altered,  that  the  basalt  of  which  they 
are  principally  composed  was,  in  part  at  least,  erupted  at  the  same  time ; 

•  Geol.  Tians.,  8d  84'rief,  vol.  ir.,  p.  436. 
+  Dr.  Voysey,  Asiatic  Resetvches,  vol.  xviii.,  p.  187. 

%  Asiatic  Resefurcbes,  vol.  xviiL,  p.  192,  and  Jouiaal  of  the  Asiatic  Society  of  Bengal, 
vol.  ii.,  p.  301. 
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and  that  the  western  and  eastern  gh&ts  must  have  partaken  in  this  great 
movement. 

Shells,  probably  of  the  same  genera,  were  also  found  by  Dr.  Voysey  in 
the  insulated  basaltic  hills  of  Medcondah**  and  Sivalingnpah,  which  rest 
on  the  granite  of  the  Dcckan,  south  of  the  Godaveiy,  and  arc  probably 
connected  with  the  southern  part  of  the  great  trap  district,  and  the  hills 
of  Bicknor  Pett  and  Nuggcr  shown  in  Section  1.  The  fossils  are 
imbedded  in  the  basalt,  in  a  siliceous  rock  containing  lime,  and  cor- 
responding in  specific  gravity,  chemical  composition,  and  appearance  to 
the  fossiliferous  cherts  of  the  Nirmul  Hills.  Sivalingapah  lies  consider- 
ably to  the  west,  but  nearly  in  the  same  latitude  as  Nirmul. 

The  only  other  locality  where  fossil  shells  have  yet  been  discovered, 
within  or  near  the  great  basaltic  district,  is  five  miles  south  of  Kajah- 
mundry,  a  large  town  on  the  Godavcry,  a  little  above  the  alluvial  plains 
of  its  Deltat.  They  occur  in  some  small  hills  ranging  nearly  W.  and  £., 
and  composed  of  conglomerate  and  red  sandstone  supporting  wack^, 
overlaid  by  limestone  containing  shells,  which  is  again  covered  by  basalt. 
The  shells  are  in  the  best  condition  in  the  upper  part  of  the  limestone ; 
of  many  only  the  impressions  remain,  but  the  oysters,  which  are  the 
most  abundant,  are  well  preserved.  The  basalt  and  some  specimens  of 
the  chert,  jaspers,  &c.,  from  these  hills,  presented  to  me  by  Dr.  Benza, 
resemble  the  varieties  found  with  the  freshwater  shells  of  the  Sichel 
range,  and  the  hills  in  which  they  occur  having  the  same  direction,  are 
probably  connected  with  the  eastern  termination  of  that  range.  They 
are  evidently  associated  vnth  the  sandstones  of  the  diamond  districts 
^|y  the  north  of  the  Kistnah,  and  with  the  continuation  of  the  eastern 
ghlits ;  thus  confirming  the  opinion  abote  expressed,  of  these  moun- 
tains being  of  more  modem  elevation  than  is  supposed  by  some  geolo- 
gists. It  is  impossible  to  separate  the  western  gh^ts  from  the  eastern  in 
any  theory  that  can  be  formed,  as  they  diverge  from  the  same  point, 
support  the  same  table-lands  and  the  same  stratified  rocks ;  and  where 
these  mountains  meet  at  the  Neilgherry  Hills,  the  hornblende  schist  has 
been  noticed  by  Dr.  Benza  to  dip  in  opposite  directions  from  the  eastern 
and  western  mountains. 
In  the  Journal  of  the  Asiatic  Society  of  Bengal,   vol.  iv.,  p.  5C5,  and 

*  la  a  fpecimcn  of  this  chert  in  the  Geological  Society*!  Maseuin,  I  htve  found  a 
gyrogonite  of  the  same  kind  aa  those  of  Nirmul,  and  halres  of  a  species  of  Cypru  aaao- 
elated  with  shells.    June  24,  1839. 

i  Dr.  Benta  on  the  Neilghcrries,  Journal  of  the  Asiatic  Society  of  Beng«],'^p.  U5.t 
Aug.,  i8S5« 
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our  Plate,  fossil  shells  are  figured,  which  bear  considerable  resem- 
blance to  some  specimens  of  Uuio  from  the  Sichel  Hills,  but  not  suf  • 
ficiontly  to  identify  them.  They  form  part  of  the  Dadapoor  collectioa 
of  Sub- Himalayan  fossils,  so  ably  investigated  by  Lieuts.  Baker  and 
Durand,  and  are  stated  by  Mr.  Prinsep,  in  a  note,  to  be  identical  with 
specimens  collected  by  Colonel  Burney  with  the  bones  of  the  Mastodon, 
&c.  in  Ava.  He  adds,  that  they  probably  belong  to  the  large  and  thick 
species  of  Cyrena  noticed  by  Professor  Buckland  as  occurring  in  a  blue 
and  marly  clay  near  the  locality  of  the  fossil  bones  collected  by  Mr. 
Crawford  (Geol.  Trans.,  2nd  Series,  vol.  v.)  ;  but  I  found  the  specimens 
of  these  shells  in  the  Society^s  collection,  to  differ  both  from  those  of 
the  Sub-Himalayahs  and  of  Central  India. 

Mr.  Pentland,  in  the  same  volume  of  the  Geological  Transactions, 
makes  the  following  observations  on  Indian  tertiary  deposits  :  *^  How  far 
*^  the  same  formation  may  be  prolonged  in  a  southerly  direction  along  the 
^  peninsulas  of  Malacca  and  of  Hindoostan  it  is  impossible  to  say  ;  al« 
*•*•  though  we  possess  proofs  of  its  existence  at  Madras,  where  it  contains 
'*  the  same  species  of  shells  as  on  the  Brahma-putra,  and  at  Pondicherry, 
*'  where  it  envelopes  the  great  masses  of  silicified  wood  found  near  that 
'^  city."  (p.  394).  The  formation  on  which  Madras  stands  is,  however, 
erroneously  referred  to  the  tertiary  epoch,  being  a  recent  alluvium,  accu- 
mulated by  the  joint  action  of  the  rivers  and  breakers,  and  containing 
the  same  shells  as  now  inhabit  the  mud  of  the  salt-water  inlets  and  sea* 
shore  of  the  Carnatic. 

With  regard  to  the  age  of  the  silicified  wood  of  Pondicherry,  no  facts 
have  yet  been  ascertained  which  can  justify  any  conclusion.  It  is,  how- 
ever, to  be  hoped,  that  a  gentleman  familiarly  acquainted  with  the  ter- 
tiary and  volcanic  rocks  of  Greece  and  Italy,  will  soon  communicate 
positive  information  regarding  the  geological  relations  of  the  sandstones 
containing  the  silicified  trees  and  the  fossil  shells*,  the  conical  hollows, 
obsidians,  and  other  indications  of  volcanic  action  said  to  exist  in  that 
Deighbourhood. 

Relative  Age  of  tub  Latebite  amd  T&ap. 

I  shall  conclude  this  paper  by  one  or  two  remarks  on  the  relative  age 
of  the  Laterite  and  Trap.  Dr.  Babingtonf  and  Dr.  Christie  had  observ- 
ed this  rock,  both  below  and  above  the  gh^ts  in  the  latitudes  of  Serioga- 

•  The  shells  I  have  seen  diflfler  from  those  of  Central  India, 
t  Oeol.  Trans,,  1st  Series,  vol,  v.,  p.  389. 
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patam  and   Goa,  and   I  have  traced   it  in  the  deep  and  narrow  valleys 
of  Coorg,  at  yarious  heights,  from  the  level  of  the  sea  to  several  thou- 
sand feet  above  it ;  but  as  in  all  those  places  it  rests  on  syenite  or  other 
granitic  rocks,  from  the  decomposition   of  which,  in  situ^   there  is  much 
reason  to  suppose  that  this  remarkable  formation  is  derived,  no  inference 
as  to  its  age  can  i)e  drawn  from   these  facts.     At  Colter,  however,   and 
other  places  on  the  coast  of  the  great  basaltic   district,  it  rests  on  the 
basalt,  forming  the  summits  of  the  hills,  or  an  external  layer  over  the 
trap  which  constitutes  the  body  of  the  hill.    This  superposition  is  exhi- 
bited in  ravines  passing  through  the  laterite,  or  where  that  rock  lias 
thinned  off  so  much,  that  it  can  be  separated  from  the  basalt  below,  which 
has  most   commonly  a  stratified  arrangement,  oflen  highly  inclined  and 
parallel  to  the  precipitous  face  uf  the  hill.     It  has  also  been  observed 
above  the  gh&ts,  and  in  the  table-land  of  the  Dcckan,  between  the  Go- 
davery  and  Manjera  rivers,  resting  on  basalt ;  it  is  th^efore  probable, 
that  the  trap  has  been  protruded  from  below  since  the  laterite  assumed 
its  present  form.     It  would  be  improper,  iu  this  place,  to  enter  into  any 
.   details  regarding  a  formation  which  extends  over  much  of  the  Malay  pen- 
insula, Ceylon,  the   coasts  of  Coromandel   and  Malabar,   and   Central 
India.     In  different  portions  of  these  vast  countries,  several  varieties  of 
this  rock  are  met  with,  well  deserving  of  attention,  yet  its  general  char- 
acter antl  composition  is  the  same  over  30  degrees  of  longitude  and  20 
of  latitude,  and  nowhere  is  any  proof  to  be  found  of  its  being  of  volcanic 
origin*,  or  the  equivalent  of  certain  European  rocks,  as  supposed  by  Clie 
de  Beaumont.     Under  the  name  of  laterite,  however,  very  different  rocks 
have  been  included ;  such  as  the  ferruginous  clays  and  sandy  beds  under- 
lying the  alluvium  of  the  Irawady,  near  Rangoon,  and  a  ferruginous  con- 
glomerate now   forming  in   many  places  from  decomposed  and  reconsoli- 
dated  laterite  or  syenite,  and  containing  fragments  of  granite,  and  occa- 
sionally enveloping  a  recent  land  shell. 

Besides  these,  a  rock,  apparently  of  igneous  origin,  has  been  occa- 
sionally confounded  with  laterite,  and  in  the  diamond  districts  is  known 
to  the  natives  by  the  same  name  as  is  applied  to  that  rock  in  the  My- 
sore. The  thinner  strata  of  the  diamond  sandstone  of  the  Pennar  have 
been  observed  to  be  bent  in  a  remarkable  manner  by  the  intrusion  of 
this  rock  ;  and  in  other  instances  it  had  apparently  escaped  in  a  semifluid 
state  between  the  joints  of  the  larger  tables,  carrying  with  it  fragments 
of  the  sandstone,  whose  angles  are  so  well  defined,  that  I  thought  I  could 
trace  the  very  spot  from  which  they  had  been  broken  off.    Notwithstand- 

*  C«lder,  Aiiatic  Reiearchcf,  vol.  xvlii.  Cooybeaie,  Report  to  British  AModation. 
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ing  these  appearances,  the  character  of  the  rock  differed  so  much  from 
any  varieties  of  basalt  I  had  then  seen  in  India,  that  I  hesitated  about 
referring  it  to  the  trap  family,  till  I  had  seen  varieties  of  a  red  wack6 
much  resembling  it,  constituting  part  of  the  basaltic  mountains  of  the 
island  of  Stilsette.  It  is  in  a  substance  of  this  kind,  interstratified  with 
sandstone,  that  Tavernier  describes  the  diamond  mines  of  Beejapoor  to 
have  been  worked  in  former  times.  The  transitory  nature  of  the  politi* 
cal  divisions  of  this  part  of  India,  and  the  decay  or  desertion  of  many 
towns  and  villages,  liave  hitherto  prevented  the  identification  of  these 
mines ;  but  enough  has  been  said  to  show  the  importance  of  caution  in 
reasoning  on  individual  facts,  relative  to  one  of  the  most  singular  and 
extensive  formations  anywhere  to  be  found. 

Note. 

The  freshwater  shells  described  in  the  preceding  pages,  must  have  in- 
habited sheets  of  fresh  water  of  which  no  traces  can  now  be  discovered, 
in  the  configuration  of  the  mountainous  tracts,  in  which  they  for  the 
m  ost  part  occur.  No  natural  lakes  exist  in  these  districts,  nor  could 
shells  have  accumulated  in  such  quantity  in  rivers  similar  to  those  which 
now  intersect  the  country.  It  may,  however,  be  supposed  that  the  sand- 
stone  and  limestone  rocks  of  Berar  had  once  a  position  similar  to  that 
which  the  same  rocks  now  occupy  in  the  basins  uf  the  Kistnah  and  Pen- 
nar.  \oysey  describes  these  rivers  as  passing  through  the  Nulla-Mulla 
range  by  gaps  or  fissures  "  which  have  been  produced  by  some  great  con- 
"  vulsion,  which  at  the  same  time  that  it  formed  the  beds  of  these  rivers, 
'*  gave  passage  to  the  accumulated  waters  of  some  vast  lakes  situated 
«'  near  the  outlets.*'  "  The  tortuous  course  of  the  Kistnah  is  bounded 
"  for  upwards  of  70  miles  by  lofty  and  precipitous  banks,  which  in  some 
'*  places  rise  1000  feet  above  its  level,  the  opposite  sides  of  the  chasm 
corresponding  in  an  exact  manner.  Ravines  of  this  description  are  not 
unfrequent  all  over  the  range,  and  the  exact  correspondence  of  their 
salient  and  re -entering  angles,  together  with  the  abruptness  of  their 
origin,  totally  preclude  the  supposition  of  their  being  hollowed  out 
by  the  action  of  running  water*.**  Such  seems  also  to  have 
been  the  case,  where  the  Pennar  passes  through  a  narrow  gorge 
in  the  Gundicottah  sandstone  bills.  Through  the  upper  part  of 
its  course,  this  river  flows  over  a  flat  country  covered  with 
alluvial  soil,    at    right  angles    to    the    hills ;   but   it    finds    an    exit 

*  Asiatic  Researched,  vol.  xv,,  p.  123,  121 
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through  them,  by  a  fracture  in  the  wall  which  in  former  times  had  ap- 
parently dammed  up  its  waters.  The  strata  have  been  much  disturbed, 
probably  by  the  eruption  of  the  basalt,  which  is  seen  at  the  foot  of  the 
sandstone  hills  on  the  opposite  side  of  the  valley,  from  which  the  Gun- 
dicottah  range  appears  to  have  been  separated.  Plate,  Section  2d. 
It  should,  however,  be  stated,  that  ravines  formed  in  this  sandstone,  by 
the  action  of  the  streams  now  flowing  in  them,  exhibit  abrupt  precipices, 
the  opposite  sides  of  which  coi respond  to  each  other  as  Voysey  has 
described. 


The  sections  accompanying  this  paper  were  constructed  by  Captain 
Smith,  of  the  Madras  Engineers,  F.  R.  S.,  from  information  contained 
in  my  notes  made  during  seveial  journeys  in  the  lines  represented,  and 
from  some  published  papers.  The  information  is  by  no  means  complete, 
but,  I  believe,  it  will  be  found  to  be  correct  as  far  as  it  goes.  In  conse- 
quence of  the  great  length  of  the  lines  to  be  represented,  and  the  com- 
paratively moderate  height  of  the  hills,  it  would  have  been  impossible 
to  have  given  the  different  formations  of  sufficient  size  to  have  been 
seen  in  a  distinct  mauner  without  great  distortion  of  the  strata,  had  the 
whole  distance  been  represented.  Breaks,  therefore,  have  been  intro- 
duced, representing  the  continuance  of  the  same  rock  for  the  number 
of  miles  specified  in  each  instance.  In  the  Baulpilly  valley  and  in  some 
other  localities  (Sect.  2)  the  summits  of  the  hills  are  almost  inaccessi- 
ble, and  it  has  consequently  been  impossible  to  represent  them  as  they 
occur  in  the  exact  line  of  section.  I  have  therefore  been  eontent  to 
exhibit  the  strata  as  they  occur  at  their  bases,  with  the  exception  of  a 
few  of  the  hills  which  have  been  more  carefully  examined,  and  which  cor- 
respond in  appearance  to  those  which  are  as  yet  unexplored. 

Section  1  st  passes  from  the  Bangnapilly  diamond  mines  to  the  valley 
of  the  Nerbudda,  with  the  view  of  connecting  Section  No.  1,  across  the 
peninsula,  with  a  line  running  north  and  south  through  its  centre  ;  and 
which  might  easily  be  continued  to  the  Ilimalayah  mountains  to  the 
north  and  Ceylon  to  the  south. — Transactions  of  the  Geological  Societif 
of  London^     Second  Series^  vol.  5,  part  3,  pp.  537-575. 
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VIII. —  On  the  Entomology  of  the  HimalayaM  and  of  India. — By  the 
Rev  F.  W.  H  >pe,  F.U.S.,  F.L.S.,  ^c,  President  of  the  Entomolo- 
gical Society  of  London.* 

It  maj  by  some  be  considered  a  proof  of  presumption,  that  any  indi- 
vidual should  undertake  to  describe  the  entomo-geographical  character 
of  a  country  which  he  has  never  visited ;  and  bold,  I  am  willing  to  allow, 
is  the  attempt  to  embrace,  in  my  views,  not  only  the  distribution  of  In- 
sects in  the  Himalayas,  but  those  also  of  the  whole  Continent  of  India 
and  its  adjacent  islands.  Possessing,  however,  one  of  the  richest  Cabi- 
nets of  Oriental  Entomology  to  be  found  in  this  or  any  other  country, 
the  major  part  of  the  species  collected  at  Calcutta,  Madras,  Pooni,  and 
Singapore,  and  in  the  islands  of  Java  and  Ceylon  ;  and  through  the  kind- 
ness of  my  friends,  the  late  lamented  General  Hardwicke,  Colonels  Sykea 
and  Whitehill,  Captains  Law,  Smee,  and  Smith,  having  access  to  their 
rich  and  extensive  collections  from  Nepal,  Bombay,  and  the  Deccan  ;  I 
may  be  enabled,  perhaps,  from  such  a  mass  of  materials,  to  offer  some 
new  facts  respecting  the  geographical  distribution  of  Insects,  a  subject 
apparently  little  studied,  and  certainly  not  sufficiently  appreciated.  It 
is,  indeed,  with  diffidence  that  I  undertake  a  task  beset  on  all  sides  with 
difficulties ;  and  bef«>re  I  enter  on  it,  I  claim  the  indulgence  of  my 
readers,  and  solicit  them  to  regard  the  present  attempt  merely  as  an 
outline  sketch,  which  can  afterwards  be  filled  up  with  greater  accuracy, 
as  our  acquiintance  with  the  nature  of  the  soil,  and  the  forms  of  animal 
and  vegetable  life  belonging  to  the  East,  become  better  known.  The- 
entomological  character  of  a  country  is  particularly  influenced  by  three 
things ;  first,  by  its  temperature  ;  secondly,  by  its  vegetation ;  and, 
lastly,  by  its  soil ;  and,  perhaps,  a  few  remarks  on  these  subjects  (relating 
chiefly  to  the  Eastern  world)  may  not  here  be  deemed  out  of  place,  be- 

« 

fore  entering  more  fully  into  the  entomology  of  the  Himalayas  and  of 
India. 


•  The  Author  has  to  apologize  to  the  Rev.  Mr.  Hope  and  tahis  readers  for  the  long 
delay  which  has  eccurred  in  the  publishin};  of  this  valuable  Paper,  written  for  bira  ia 
1834,  and  which  has  been  in  type  for  m  considerable  time.  The  Insects  of  the  Author** 
collection  which  Mr.  Hope  has  described,  were  collected  in  the  neijihbourhood  of 
Sabarunpore,  in  the  valleys  of  the  Himalayas,  and  on  the  mountains  in  the  neighbour- 
hood of  Mussooree,  at  6,500  feet  of  an  elevation  in  30^  of  N.  latitude.  The  reader  will 
observe  that  many  of  the  desideiata  required  by  Mr.  U.  on  temperature  and  vegetatioDp 
are  detailed  throughout  the  "  Illustrations,"  and  he  cannot  fail  to  be  stiuck  with  the  re- 
markable c  'incidence  in  opinion,  respecting  the  distribution  of  Insects  as  given  by  Mr. 
Hope,  with  that  of  the  Author  on  the  geographical  distributiou  of  the  Flora  of  the  plaint 
and  mountains  of  India.— >J,  F.  R. 
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INFLUENCE  OF  TEMPERATURE  AND  OF  MOISTURE. 

In  those  regions  of  the  world  where  we  find  a  multiplicity  of  genera  of 
animaN,  united  with  a  prolificncss  of  species,  we  may  naturally  imagine 
that  circumstances  are  admirably  suited  to  their  existence  ;  and,  on  the 
contrary,  where  we  find  a  small  number  of  genera,  and  in  many  instances 
a  diminutive  form,  and  a  paucity  of  individuals,  we  arrive  at  an  opposite 
conclusion.  Now,  if  we  search  for  the  cause  of  these  discrepancies,  w© 
shall  find  it  to  depend  in  a  great  measure  on  the  influence  of  tempera- 
ture. Let  us  examine,  then,  in  what  portion  of  the  globe  a  Buper- 
fecundity  of  organized  life  exists.  Certainly  not  at  the  poles,  or  even  in 
the  temperate  zones  ;  to  the  tropical  and  equatorial  regions  we  must  next 
proceed,  and  it  is  there,  in  those  warmer  districts  of  the  eatth  that  we 
find  the  energies  of  life  more  early  developed,  and  vigour  and  produc- 
tiveness seem  the  characteristics  of  the  clime.  These  remarks  apply 
not  less  to  animal  than  to  vegetable  life,  for  no  where  do  the  Herbivora 
abound  more  than  in  warm  regions,  and  no  where  do  we  meet  with  more 
luxuriance  of  foliage,  or  a  greater  exuberance  of  arboreous  vegetation, 
than  within  the  tropics.  As  we  recede  from  the  equator,  and  approxi- 
mate to  the  poles,  temperature  gradually  diminishes ;  and  probably  nearly 
in  the  same  proportion  as  heat  decreases,  so  shall  wc  find  the  decrease  of 
animal  and  vegetable  species,  till  we  arrive  at  that  degree  of  cold  where 
vegetation  is  stunted,  circulation  languid,  animation  becomes  suspended, 
and  existence  is  scarcely  tenable,  if  not  actually  destrny^d. 

To  obviate  the  effects  occasioned  by  a  low  temperature,  some  animals 
burrow  in  the  Ciirth,  and  pass  the  winter  in  inactivity  and  torpor  ;  others 
<')gain,  gifted  with  extraordinary  locomotive  powers,  migrate  into  milder 
regions  in  quest  of  food,  which  the  rigour  of  a  brumal  season  and  a  nor- 
thern climate  has  rendered  precarious.     It  appears  to  me  an  observation 
worthy  of  attention,  that  at  the  very  period  the  migratory  birds  visit  us, 
Insects  are  already  teeming  into  life,  while  vegetation  has  arrived  at  a 
state  of  forwardness  sufficient  to  support,  as  it  were,  the  expected  in- 
crease of  animal  beings.    We  infer,  then,  that  as  vegetation  is  apparently 
regulated  and  influenced  by  temperature,  so  animalization  is  in  a  measure 
dependent  on  vegetation  as  a  secondary   cause.    It  may  naturally  be  ex- 
pected, in  a  gigantic  country  like  India,  whose  superficial  area  is  nearly 
one  million  and  a  half  of  miles  in  extent,  that  great  diversities  of  climate 
will  be  found  ;  and  when  we  take  into  our  consideration  the  altitude  of 
its  mountains,  surpassing  in  grandeur  the  Andes  of  the  American  world, 
we  may  expect  every  gradation  of  temperature  which  can  occur,  from  the 
intense  cold  of  the  eternally  snow-capped  height,  to  the  baneful  heat  of 
the  tropical  valley.    The  elevation  of  the  land  above  the  ocean,  the 
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height  and  direction  of  its  mountain  ranges  promoting  or  checking  radia- 
tion, its  mighty  rivers  and  interminable  jungles,  its  soil,  strata,   and  arid 
deserts,  absorbing  and   radiating  heat,  exert   their  varied  influences,  and 
modify  the  temperature  of  that  extensive  Continent ;  and  yet,  admitting 
thus  much,  I  cannot  help  stating  an  opinion,  that  according  to  the  extent 
of  the  country,  no  other  portion  of  the  globe  enjoys  a  more  general  and 
equable  uniformity  of  temperature  than  India.     This  may  satisfactorily 
be  proved,  provided  we  take  as  the  basis  of  our  argument  the  wide  range 
of  region,  over  which  not  individual  species,  but  whole  genera  of  Insects 
extend,  and  the  general  uniformity  of  Oriental  vegetation.     Before  dis- 
missing the   important  subject  of  temperature,  I  wish  to  offer  a  few    re- 
marks on  the   variation  of  heat  and  cold  throughout  the   summers  and 
winters  in  the  Himalayas  and  in  India.     In  the  former  Dr.  Royle  states, 
in  his  admirable  pages,  that  the  Flora  of  the  Himalayas  in  the  spring 
and  summer  of  the  year  resembles  that  of  Europe,  while   in  the   rainy 
season  it   becomes  intermixed   with  tropic-like   vegetation ;  and  hence 
there  is  a  certain  admixture  of  genera  belonging  to  temperate  and  tro- 
pical climes.     The  change  of  temperature  and  of  moisture  producing  a 
new  vegetation,  exercises  a  corresponding  influence  over  the  distribution 
of  Insects    throughout  the    same  country ;  and  consequently  wc  have 
reason  to  expect,  as  will  afterwards  appear  in  my  remarks,  that  its  ento- 
mological character  is  also  twofold,  uniting  in  itself  that  of  both  zones. 
This  intermingling  of  genera  of  tropical  and  temperate  regions  will  ever 
probably  be  found  more  perceptible  in  the  rainy  sedsoo,  in  advancing  from 
the  valley  to  the  mountain  height ;  and  perhaps  we  ought  to  know  the 
results  of  the  following  researches,  before  we  attempt  to  arrive  at  any 
conclusion  respecting  the  distribution  of  animal  groups  in  the  Himalayas 
or  in  India.     I  would  therefore  suggest  to  future  travellers  in  these  mag- 
nificent regions,   first,  to  endeavour  to  ascertain  the  differences  of  climate, 
and  the  causes  which  affect  its  temperature;  secondly,  to  find  out  the 
average  limit  to  which  tropical  forms  extend,  to  state  where   they  most 
abound,  where    begin  to  lessen,  and  finally  terminate ;  thirdly,  to  note 
in  what  proportions  the  genera  of  tropical  and  temperate  climes  are  in- 
termingled ;    fourthly,   at  what   altitude  temperate  forms  predominate 
over  tropical ;  and,  lastly,  to  mention   as  nearly   as   it   is  possible  the 
rans^e  of    any    group   of  animals    in    preference  to  that    of  any  in- 
diTidual  species:     both  objects,   however,  are  desirable.     In    addition 
to  the  above  desiderata,  it   will  be   necessary  to    note   the   seasons  of 
Insects  and  times  of  their  appearance,  the  soil  in  which  they    are  found, 
and   the   veget  ition  upon  which   they  live ;  since  the   distribution   of 
animals  in  general  is  greatly  dependent  on  food,  which  food  will  abound. 


108  On  the  Entomology  of  the  [Jitlt 

or  be  found  deficient,  according  to  the  richness  or  i>ovcrty  of  the   soil,  or 
according  as  the  degrees  of  heat  and  moisture  influence  the  same.    It 
appears  to  me,  that  it  is  chiefly  in  8\vamps,  and  in  low  and  marshy  landf 
acted  on  by  the  rays  of  the  sun,  where   there  is  a  union  of  heat   and 
moisture,  that  the  major  part  of  Insects  seem  particularly  to  flourish.    In 
such   localities  v;e   fnd   gentra   more  abundant,    a  great  increase  of 
species,  the  number    of   individuals  prodigiously  augmented,  and  the 
energies  of  life  more  rapidly  developed.     Animals  appear  more  than 
usually  productive,  either  in  the  alluvium  of  mighty  rivers,  or  in   the 
tropical  jungle.     It  was  on  the  banks  of  the  Nile,  amid  its  slime,  acted 
on  by  the  influence  of  the  sun,   that  the   doctrine  of  spontaneous  gene» 
ration  originated,  and  I  am   told  also  entertained  by  the  ancient  Brah* 
mans  on  the  banks  of  the   Ganges,  as  seen  in  Susruta.     It   is  in  like 
aituations,  where  heat  and  moisture  predominate,  that  nature  still  exhibits 
her  surpassing  and  inexhaustible  fecundity. 

If  we  next  turn  our  attention   to  the  tropical  jungle,  we  meet  there 
with  nearly  an  equally  teeming  exuberance  and  productiveness  of  species. 
The   heavy  tropical    rains   saturating   the  accumulated  mass  of  heated 
leaves,  and  vegetable  matter,  considerable  vapour  is  produced  peculiarly 
adapted  to  in*  rease  insect  life ;  and  it  is  not  a  little   singular,   that  as 
ioon  as  the  first  showers  fall  in  these  regions,  all  nature  becomes  reani* 
mate  ;  and  as  the  rains  increase,  so  do  the  Insects  in  proportion  more 
and  more,  till  the  rainy  season  fairly  sets  in,  at  which  period  the  jungle 
and  the  forest  literally   teem  with  myriads  of  insect  population,  more 
numerous  than  the  stars  of  heaven,  and  as  countless  as  the  sands  of 
the  sea- shore.     In  concluding  this  part  of  my  subject,  I  need  only  re- 
peat shortly,  that  heat  and  moisture  combined,  exercise  a  powerful  con- 
trol over  the  geographical  distribution  of  insect  life,  and  that  this  dis- 
tribution is  also  influenced  in  a  greater  or  less   degree   by  yegetation, 
as  well  as  by  the  soil  of  a  country ;  but  these  are  subjects  which  require 
further  elucidation. 

INFLUENCE  OF  VEGETATION. 

The  entomologist  who  vrishes  for  accurate  information  respet^ting  the 
geographical  distribution  of  Insects  over  the  wide  extent  of  our  globc^ 
must  take  into  bis  consideration  not  only  the  influence  of  temperature^ 
bot  that  of  vegetation  ;  nor  should  he  omit  to  note  the  varieties  of  soil 
which  materially  influence  it.  The  dependence  of  this  diHtribution  of 
animals,  although  greatly  swayed  by  temperature,  is  no  less  so  by  the 
supply  of  food  and  nourishment  they  can  .  btain.  Insects  are  designat- 
ed according  to  the  kind  of  Ibod  they  coosumei  as  carnivorous  or  phy* 
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tyvorous ;  and  in  proportion  as  food  is  ample  or  deficient,  so  probably 
they  abound  in  numbers,  or  decrease  and  vary  in  magnitude  and  form. 
To  its  abundance  we  mav  in  some  measure  attribute  size,  to  its  defici- 
enoy  the  frequency  of  dwarfishness  of  stature,  immaturity,  and  many 
of  the  numerous  crippled  specimens,  as  also  some  of  the  monstrosities 
found  in  our  collections.  'J'he  great  Latreille  has  justly  observed,  that 
where  the  empire  of  Flora  ends,  there  also  terminates  that  of  Zoology ; 
and  I  have  little  doubt,  that  where  vegetation  is  richest,  there  animal 
groups  also  will  be  found  most  abundant  in  penera,  species,  and  in- 
dividuals, not  only  those  which  are  herbivorous,  but  those  also  which  are 
carnivorous. 

It  is  not  my  intention  here  to  enter  into  any   details   respecting  the 
Himalayan  or  Indian  Flora.     If  the  reader  requires  information  on  these 
points,  I  refer  him  at  once  to  the  accurate   and  invaluable  pages  of    Dr. 
Wallich  and  Dr.  Royle ;  and  as  I  at  present  look   merely  to  the  vegeta- 
tion, as  influencing  in  a  great  measure  the  character  of  the  entomology 
of  the  country,  a  concise  outline  of  the  leading  features  of  the  Botany 
of  those  regions  is  all  that  is  here  requisite.     Tliroughout  India,  accord- 
ing to  the  above  authorities,  there   appears  to  be  an  uniformity  of  vege- 
tation, tropical  sj>ecies  greatly  predominating  over  those  of  the  temperate 
zones  ;  there   occurs  also  a   considerable  admixture  of  genera  belonging 
to   temperate   climes,  and  at  a  high  elevation  plants  abound,  which   are 
indicative  of  Alpine  regions.     Several  genera  appear  common  to  Europe, 
North  America,  and  India ;  and  in  some  instances  identical  species  have 
been  recognized   as   existing  in  Europe  and  in   Asia,  as  well  as  in  the 
New  World.     It  still  remains,  however,  with  the  botanist   to  determine 
the   similarity  of  vegetation   in  Western  India  and  Africa,  a  similarity 
vrhich   I  anticipate  will  be  eventually  found  to  exist,  if  not  at  present 
actually  known — a  similarity  I  am  led  to  suspect  solely  from  observing 
a  great  resemblance  in  the  character  of  the  entomology  of  Western  India 
and  Eastern  Africa.*     In  many  instances  cognate  species  of  Insects  ap- 
pear both  in   Africa  and  Asia,  which,  by  a  careless  observer,  might  be 
considered  only  as  varieties ;  they  are,   however,  on   examination,   suf- 
ficiently distinct,  and  I  therefore  thiuk  myself  justitied  in  esteeming  them 
the  representatives  of  their  respective  countries,  as  undoubtedly  they 
fulfll  the  same  offices  and  functions  in  both.     In  several  cases  we    meet 
with  identity  of  species  in  Asia  and  Africa  ;  and  there  is  an  observation 

*  Vide  p.  159  of  th«  *'  IWuatrAtioQfl/'  where  the  similarity  of  regetatioii  in  parts  of 
India  and  in  Wf»tem  Africa  Is  referred  to.  as  originally  remarked  by  Mr«  Br0WD»  and 
which  has  been  coaflrmed  by  subtequeat  discoveries.— J.  F.  B. 
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I  have  made,  worthy  of  still  further  iovt*BtigatioD,  that  most  of  the  In- 
sects which  are  identical  in  both  countries,  are  either  coprophagous  or 
phytophagous ;  in  short,  vegetable  feeders,  which  circumstance  would 
lead  one  to  suppose  a  similarity  of  vegetation  in  the  different  regions. 

It  may  here  be  expected,  perhaps,  that  I  should  state  the  relative  pro- 
portions of  the  carnivorous  and  phytyvorous  Insects ;  and  I  cannot  but 
regret  that  I  have  not  as  yet  followed  up  my  investigations  sufficiently  to 
enable  me  to  draw  a  satisfactory  conclusion.     Messrs.  Kirby  and  Spence, 
in  their  interesting  work,   speaking  of  our  British  Fauna,  esteem  these 
groups  as  nearly  equal  in  number.    I  must  confess  my  own  observation 
induces  me  to  believe,  that  the  latter  greatly  exceed  the  former  in  our 
own  country.     With  respect  to  the  phytyvorous  group  in  tropical  climates, 
they  certainly  greatly  out-uumber  the  carnivorous;  and  were  it  not  so, 
the  air  in  those  regions  would  scarcely  be  habitable,  considering  the  nau- 
seating effluvia  arising  from  excremeutous  matter,  which  the   Copridae  in 
particular  tend  to  neutralise,  by  consuming,  decomposing,  and  burying  in 
the  earth,   all  that  is  obnoxious  and  liable  to  putrify.    In  proof  of  this 
assertion,  I  will  only  here  add,  that  five  of  the  greatest  groups  with 
which  we  are  acquainted,  namely,  the  Lamellicornes,  the  Sternozes,  and 
the  Loogicornes,  the  Curculionidae  and  Chrysomelidse,  are  almost  entirely 
phytyvorous  or  xylobious  ;  and  it  may  also  be  naturally  inferred  from  the 
superabundance  of  animal  life  uf  all  classes  within  the  tropics,  particu- 
larly the  Ruminantia,  that  there  also  vegetation  will  be  found  most  luxu- 
riant ;  yet,  looking  to  Insects  only,  we  find  they  are  scarcely  sufficient  to 
keep  in  check  its  excessive  exuberance     In  addition  to  multiplied  forms 
of  genera,  we  have  an  extraordinary  increase  of  species  and  of  individuals. 
It  is  in  these  same  prolific  region^  also,  that  the  mighty  Goliathi  and  gi- 
gantic Prionidae  abound,  where  they  perforate  the  trunks  of  the  proudest 
monarchs  of  the  forest,  and  hasten  them  onward  to  decay ;  and,  by  means 
apparently  inefHcient,  check  vegetation.     It  is  time,  however,   to  add  a 
remark   on  the  carnivorous   Insects,  which,  although  infeiior  in  numbers 
to  the  phytyvorous,  are  still  an  important  group ;  and  in  northern  regionsi 
by  removing  the  decomposing  matter  from   the  decaying  and  putrifying 
carcass,  fulfil  the  functions  assigned  to  them  by  Providence.     In  tropical 
regions  they  are  certainly  not  always  so  abundant,  as  a  dead  body^  from 
the  natural  dryness  of  the  air,  and  intense  heat  of  the  sun,  is  frequently 
dried  up  before  putridity  has  made  much  progress;  at  least,  such  is  the 
case  in  the  Pampas.     I  cannot  help  thinking,  however,  although  our  ca- 
binets contain  but  few  species  from  equinoctial  and  tropical  latitudest 
that  eventually  they  will  he  found  more  numerous,  and  that  in  these  re- 
gions we  shall  still  find  them  more  proportioned  to  the  excess  of  animal 
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life  than  appears  to  be  the  case  at  present.  Religious  prejudice,  and 
the  filthy  and  disgusting  habits  of  these  Insects,  may  be  the  causes  why 
they  have  been  neglected.  In  India,  if  the  Necrophaga  are  not  so  numcr- 
ous  as  elsewhere,  yet  the  numbers  of  some  particular  species  being  ex- 
cessive beyond  measure,  are  sufficient,  perhaps,  to  compensate  for  want 
of  variety. 

RANGE. 

In   the  consideration   of    the  geographical    distribution   of    Insects, 
especial   notice   should  be   taken  of  the  range  over  which   genera   and 
families  extend.     From  want  of  attention  to  this  subject,    entomologists 
have  not   sufficient  data  to   form  any  just  views  respecting  it.     Every 
naturalist  who  has  studied  animals,  must  be  aware  that  certain   tribes, 
genera,  and  species,  are  peculiar  to  particular  regions  of  the  globe.     On 
the  contrary,  in   various  countries  of  the  earth  the  Botanist  meets  with 
genera  of  plants  which  are  common  to  Europe,  and  the  other  quarters  of 
the  globe,  to  the  Old  World  as  well  as  to  the  New.     In  some  instances, 
identity  of  species  has  been  recognized  in  countries  remotely  situated, 
between  which  seas  and  oceans  intervene.    It  becomes,  then,  a  question 
of  considerable  importance  to  determine  if  any  species  of  plants  have  an 
unlimited   or  universal  range,   as  probably  all  those  insect    races  which 
feed  on  vegetables  are  regulated  in  their  distribution   by  the   same  laws 
whi(th   govern  the  distribution   of  the  plants  themselves.     It  must  be 
evident   even  to  the  most   careless  observer,   that  where  the  climate  is 
materially  changed  in  temperature,  that  there  vegetation  will  be  propor- 
tionately  altered,  and  I  imagine  that  eventually  the  entomological  char- 
acter of  a  country  will  be  found  much  more   dependent  upon  vegetation 
than  has  hitherto   been  allowed.     It  is  true,   indeed,  that  although  two 
countries  may  agree  in   temperature  and  botanical  character,  the  Insects 
may  be  totally  different  in    form  and  appearance ;  but,  in  looking  to 
their  functions,  if  we  find  them  the  same,  or  nearly  the  same,  we  at  once 
acknowledge  the  resemblance,  and  imagine  they  take  the  place  of  other 
known  and  existing  groups  elsewhere;  a  resemblance  of  character,  which 
Messrs.  Kirby  and  Spence  have  very  properly  denominated  representa- 
tion, which   representation  will  even  be  more  perceptible  as  the  soil  and 
general  characters  of  the  countries  accord. 

INFLUENCE  OF  SOIL. 

Having  already  seen  that  both  temperature  and  vegetation  exercise 
a  powerful  control  over  the  geographical  distribution  of  insect  races, 
there  still  remains  a  third  subject  of  inquiry,  namely,  the  influence  of 
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soil  over  the  same  groups.  If  we  find  that  in  particular  rich  soils  yari- 
OU8  genera  of  Insects  abound,  and  that  in  others  of  an  inferior  qaalitj 
scarcely  a  species  can  be  met  with,  may  we  not  naturally  infer  that  there 
mu8t  be  some  peculiarity  in  it,  and  that  the  animal  groups  are  iufluene- 
ed  by  their  attachment  to  the  same  ?  The  Botanist  readily  admits  that 
▼egetation  is  materially  influenced  by  it,  but  as  yet  the  Zoologist  has 
made  little  inquiry  respecting  this  subject,  replete  as  it  ever  must  be 
with  high  interest,  and  well  worth  most  serious  attention.  Without 
entering  deeply  into  the  geology  of  India,  I  may  state,  on  the  authority 
of  Colonel  Sykes,  that  the  character  of  the  geology  of  great  part  of  the 
Peninsula,  like  that  of  its  vegetation,  presents  considerable  uniformity : 
unacquainted  with  its  leading  features,  I  can  derive  my  observations  res« 
pecting  it  solely  from  the  examination  of  the  genera  before  me.  I  will, 
therefore,  merely  give  concisely  what  groups  attach  themselves  to  parti- 
cular soils  in  different  countries,  and  hope  that  the  attempt,  imperfect 
as  it  is,  may  induce  other  naturalists  to  undertake  an  inquiiy  which  must 
lead  to  very  important  results.  As  the  mountain,  the  valley,  and  the 
Plain,  have  their  own  peculiar  temperature,  vegetation,  and  soil,  they 
have  also  particular  groups  of  animals  attached  to  them ;  and  if  we  look 
more  closely,  we  shall  find  that  particular  families  and  genera  are  al- 
ways to  be  met  with  in  certain  strata  and  soils,  evincincv,  as  it  were,  a 
partiality  and  adaptation,  by  ftequenting  and  thriving  in  them. 

It  may  here  bo  worth  while  to  specify  some  of  the  genera  of  Insects  attend- 
ant on  the  dififcrcnce  of  soil.  It  is  in  the  sandy  districts  of  our  own  country 
that  the  few  species  of  Cicindela,  peculiar  to  our  island,  occur.  Cicin- 
dela  maritima,  however,  prefers  the  vicinity  of  the  sea-shore,  while  seve- 
ral Oriental  species,  remarkable  for  their  beauty  and  colouring,  delight 
more  in  the  alluvial  soil  of  rivers  Frequenting  the  sandy  heath  are 
found  the  splendid  Chlorion,  the  fetid  Sphex,  and  restless  Ammophilus, 
associated  with  numerous  species  of  Andreua  and  Nomada.  In  the  sand, 
washed  from  the  mountain  height,  at  the  sources  of  our  European  rivers, 
some  species  of  Nebria  and  Psammodius  are  exceedingly  abundant.  If 
we  visit  the  parched  and  burning  sands  of  Africa,  we  there  meet  with  the 
rapacious  Anthia,  the  desert-loving  Graphiptera,  the  burrowing  Scarites, 
and  countless  species  of  Heteromera  and  Tetramera.  In  the  same  soil 
also,  on  the  banks  of  rivers,  the  genera  Epaphius  and  Trechus,  Clivina 
and  Dyschirius,  are  not  unfreqacnt.  On  the  sand  of  the  sea-shore, 
Broschus,  Bradytus,  Pediuus,  and  ^gialia,  occur  in  extraordinary  num- 
bers ;  and  where  it  is  habitually  covered  with  salt  water  at  the  departure 
of  the  tide,  we  capture  Cillenum,  Pogonus,  Hcsperophilus,  and  Hetero« 
cerus,  the  singularly-formed  Bledius,  and  woudcrfuUy-abundant  Ophonut 
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pubeBcens,  all  of  which  I  have  reason  to  believe   can  live   submerged 
beneath  the  sea  a  eonsiderable  period.    Of  all  other  soils,  clay,*  being 
naturally  cold,  attracts  fewer  Insects,  excepting  the  widely- disseminated 
Harpali.     In  gravel,  occur  the  genera  Opatrum,  Halictus,  Cerceris,  with 
numerous  colonies  of  Ants.    To  a  chalky  soil  are  attached  the  Ophoni, 
Licini,  Choetophora,  and  various  species  of  Polyommata,  Osmia  spinu- 
losa,  and  Andrena  hiemorrhoidalis.     When  collecting  in  the  mud  of  the 
fresh-water  marsh,  we  capture  Blethisa,   Chlaenius,  Omaseus,  and   Ago- 
num,  and  several  Carabidae.     In  the  slime  of  brackish  waters,  several  No- 
taphi  are  exceedingly  abundant,  though  rare  elsewhere ;  aud  in  company 
with  them  we  find  the  subaquatics  Elophorus,  Parnus,  and  springing  Sal- 
da.     It  has  also  been  observed,  that  Pimelia  is  only  to  be  met  with  where 
the  plants  of  the  genus  Salsola  abound.    Catascopus   and  Elaphrus  fre- 
quent the  alluvium  of  rivers.    In  the  mud  of  lakes  and  pools  various 
genera  of  Eupodiu^,  Nothiopbilus,  Bembidiad«,  and  Trechidae  occur ; 
and  in  vegetable  mould,  where  the  grass  is  luxuriant,  numerous  Diptera, 
and  Larvae  of  Lepidoptera,  abound.    Even  in  this  short  and  imperfect 
account  of  different  genera  attached  to  varieties  of  soil,  sufficient  has 
already  been  stated  to  prove  that  it  ei^erts  an  important  control  over  the 
range  and  distribution  of  Insect  races :  however,  to  give  the  naturalist  a 
better  insight  into  Indian  groups,  I  shall  here  add  an  analysis   of  the 
leading  families  and  genera  which  have  fallen  under  my  observation,  and 
then  conclude  with  an  abstract  describing  the  leading  characters  of  Hi- 
malayan and  Indian  Entomology. 

From  what  has  already  been  written,  it  will  appear  that  Insects,  in 
their  geographical  distribution,  are  influenced  by  various  causes;  by  tem- 
perature, by  excess  or  deficiency  of  moisture,  by  the  influence  of  vege- 
tation, and  by  soil.  There  is  yet,  however,  another,  which  materially 
affects,  in  some  instances,  particular  groups,  namely,  the  peculiarity  of 
the  organization  of  the  ^Insects  themselves.  Should  any  genera  of  In- 
sects occur  which  are  deficient  in  the  organs  of  locomotion,  they  would 
naturally  be  restricted  to  certain  localities.  How  many  genera  of  the 
Coleoptera  and  other  orders  are  apterous,  and  aie  only  found  in  particu- 
lar situations ;  and  they  have  necessarily  particular  functions  to  perform 
in  their  restricted  limits,  and  also  particular  organs  adapted  to  the  work 
assigned  them  by  the  Creator.  It  is  to  the  study  then  of  the  differences 
of  organization  adapted  to  differences  of  situation,  and  other  external 
circumstances  wherever  we  find  Insects,  that  the  entomologist  should 

•  Mr.  Shnckhard  informs  me.  thut  Andrena  Ubiftlis  seems  pecuUaily  attached  to  the 
London  cUy. 
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direct  his  attention.  Contemplating  all  these  instances  of  adaptation,  we 
rcverpiice  the  wisdom  of  a  creative  and  the  beneficence  of  a  superintend- 
ing Providence,  that  prevents  diminution  and  increase,  both  extremes  of 
which  would  prove  injurious  ;  for  without  these  **  armies  of  the  living 
God/*  to  keep  in  check  the  fecundity  of  nature,  plague  and  pestilence 
would  walk  abroad,  and  depopulate  not  a  single  country,  or  one  quarter 
of  the  globe,  but  the  whole  earth  itself.* 

ANALYSIS 
Or  THE  ENTOMOLOGY  op  the  IlLMALAYAS  and  op  INDIA. 

CICINDELID^. 

The  following  genera  belonging  to  this  family  are  not  uncommon  in 
India,  viz»  Therates,  Tricondyla,  and  Colliuris :  the  two  former  are 
characteristic  of  a  southern  rang^*,  while  the  latter  is  abundant  through- 
out the  eastern  continent.  Of  ludian  Cicindelidse,  more  than  sixty 
species  have  fallen  under  my  notice :  the  most  splendid  of  the  race 
abound  in  Nepal.  Among  various  species,  however,  peculiar  to  the 
Himalayas,  only  one  approaches  the  form  of  our  European  Gcrmanica. 

DRYPTID^. 

As  I  am  only  acquainted  with  a  single  species  of  Indian  Casnonia,  I 
pass  on  to  Drypta,  a  Nepalcse  individual  of  this  family  belonging  to  the 
genus  Desera,  Leach,  which  is  <iescribed  in  General  Uardwicke's  collec- 
tion.   Five  others  arc  also  recorded  as  inhabiting  India. 

LEBIADiE. 

Cymindis  has  not  yet  been  discovered  in  India ;  eventually  it  may 
occur  in  the  Himalayas  :  it  is  difficult  to  im  ginc  what  genus  takes  its 
place.  Lebia  is  of  rare  occurrence  in  the  East ;  a  non-dc'^cript,  named 
unicolor,  in  my  collection,  is  from  the  Himalayas.  Aploa  is  found  at 
Poona.  Orthogonius  is  common  to  Africa  and  Asia :  the  gigantic  species, 
however,  predominate  in  the  latter  country. 

*  In  coDcludin^  my  observatioos  on  the  geographical  distribution  of  Insects,  I  think 
it  may  be  stated,  that  naturalists  on  this  suhji^ct  have  almost  exclusively  directed  their 
attention  to  temperature.  Where  temperature  fails,  vre  may  tutn  to  vegetation ;  and 
if  the  latter  ia  not  sufiiciont,  then  to  the  soil  and  strata  uf  a  country,  and  eren  to  the 
oigaiiization  of  the  Insects  themselves,  as  well  as  other  causes.  Nu  one  by  itself  is  auf- 
llcient  to  unravel  the  difficulties  which  arise  ;  by  uniting  all»  how«rei,  we  may  in  a 
great  meature  account  for  the  varioui  difcrepanciet  that  occur. 
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BRACHlNIDiE. 

The  French  writers  appear  uoacquainted  with  the  true  type  of  Helluo, 
exclusively  belonging  to  New  Ilolland  :  the  genus  denomiHated  Omphra 
by  Dr.  Leach,  applies  solely  to  the  Indian  Helluones.  Ozaena  and 
Pfieudo-za?na  inhabit  Calcutta  and  Cayenne ;  while  Trigonodactyla  ap- 
pears in  Africa  and  Asia.  The  Graphijiterae  of  the  sandy  deserts  have 
no  representative  In  the  East.  This  genus  appears  to  unite  Brachinus 
and  Anthia:  the  latter  is  found  throughout  the  continent  of  India. 
Some  of  the  specimens  frora  Nepal,  however,  are  very  diminutive. 
Aptinus  is  partly  confined  to  Northern  Europe  and  America;  while  true 
Brarhinus  enjoys  the  unlimited  range  of  the  world.  Catascopus  is 
found  in  Nepal,  and  resembles  in  its  habits  Elaphrus  of  Europe,  and 
probably  occupii*s  its  place.  Dyscolus,  Promecoptera,  and  Thyreopterus, 
prefer  the  southern  tropical  regions,  and  are  not  found  to  range  as  far 
north  as  the  Uimalayas. 

SCRAITID^. 

Siagona  atrata  is  met  with  in  Nepal  and  various  parts  of  India :  a 
eperimen  lately  received  from  Egypt,  if  not  the  self-same,  is  so  exceed- 
ingly alike  in  size  and  sculpture,  that  it  is  very  ditficult  to  distinguish. 
1  he  Scaritidae  abound  in  both  hemispheres.  Scapterus  of  India  is  re- 
presented by  Oxy8tomus  in  the  Brazils,  and  in  Africa  by  Acanthoscelis. 
]Morio  and  Clivina  will,  perhaps,  be  found  in  both  the  Old  and  New 
World ;  the  latter,  indeed,  is  common  to  all  temperatures;  the  former 
may  eventually  occur  in  Europe,  perhaps  in  Sicily. 

HARPALID^. 

Harpali  are  found  dispersed  nearly  in  all  the  countries  of  the  globe  : 
they  abound  more  in  the  arctic  than  antarctic  regions.  The  following 
genera  are  recorded  as  belonging  to  India,  viz.  Uarpalus,  Platymetopus, 
Selenophorus,  Cyclosomus,  and  many  others.  Some  species  of  Ophonus 
from  Bengal  and  Poona,  closely  resemble  British  species. 

POGONIDiE. 

Some  of  the  genera  of  this  family  are  not  confined  to  the  temperate 
zones ;  the  major  part  of  them  prefer  the  polar  regions.  Pogonus  and 
Cardiaderus  are  met  with  in  Asia  and  Africa ;  while  Patrobus  is  appa- 
rently peculiar  to  Northern  Europe  and  America. 

CALATHIDiE. 
Dolichus  has  not  yet  been  discovered  in  India :  it  is  probablei  how* 
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ever,  that  it  will  occur  there.    Pristonychus  inhabits  Nepal  and  Europe ; 
while  Calathus  prefers  a  northern  more  than  a  southern  climate. 

FERONIADiE. 

Instead  of  finding  FcDcilus  in  India,  we  meet  with  Trigonotoma,  Ca^ 
tadromus,  Lesticus,  and  Distrigus :  most  of  them  peculiar  to  that  conti- 
nent. Argutor  antiqua  occurs  in  the  East ;  Omaseos  and  Platjsma  in 
Nepal ;  and  Steropus  in  the  vicinity  of  Poona.  It  is  by  mistake  that 
Percus  has  been  introduced  among  oriental  genera.  Cephalotes  is  found 
in  Nepal  and  Australia  :  Stomis,  Zabrus,and  Pelorus  prefer  the  tempera- 
ture of  Southern  Europe.  They  may,  however,  be  expected  to  appear 
in  the  Himalayas.  Amara  is  captured  in  Japan;  Antarctia  and  Maso* 
reus  arc  equally  natives  of  Europe,  Africa  and  Asia.  Several  non- 
descript species  from  the  East,  of  the  latter  genus,  are  to  be  found  in  our 
English  cabinets. 

SPIIODRID^. 

The  genus  Sphodrus  occurs  in  Nepal,  and  the  anomalous  form  of  Mor- 
molyce  in  Java  and  Singapore ;  which  last  has  been  ranged  with  this 
fiunily,  but  appears  to  be  sadly  out  of  place,  as  it  is  most  likely  a  tub* 
cortical  feeder. 

ANCHOMENID-ffi. 

I  am  not  aware  that  Platynus,  Agonum,  or  Olistophus,  have  yet  been 
discovered  in  India :  the  two  former  will  no  doubt  be  found  in  the  Hima- 
layas, when  the  Insects  of  that  country  are  better  known. 

CALLISTIDiB. 

Epomis  and  Chlaenius  abound  in  the  tropics :  the  maculated  set  ap- 
pear common  to  Asia  and  Africa,  each  country  possessing  species  almost 
exact  representatives  of  each  other.  Chkenius  nepalensis  approaches 
in  form  to  Licinus ;  and  although  Oodes  is  widely  dispersed  over  India, 
no  Nepalese  examples  have  yet  come  under  my  notice.  CalHstus  occurs 
in  the  Mysore. 

mCCELlDM. 

Rembus  is  found  on  the  Malabar  and  Coromandal  coasts,  at  Calcutta, 
and  in  Nepal :  its  allied  genus,  Licinus,  may  be  expected  to  occur,  as 
some  Asiatic  species  have  already  been  described.  PanagKus  has  its 
metropolis  in  India. 

FROCERID^ 

Among  the  Insects  coQacted  by  Dr.  Walliob,  tbore  were  four  or  fire 
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species  of  true  Carabus,  only  one  of  which  I  was  enabled  to  describe. 
Several  may  occur  io  the  colder  mountain  temperature,  and  it  is  probable 
they  will  resemble  Siberian  forms.  Wherever  the  oak  grows,  there  Ca- 
losoma  will  be  found.  Seven  eastern  species  are  known  to  me.  C.  indi- 
cum  inhabits  Nepal.  If  caterpillars  are  necessary  to  keep  in  check  the 
luxuriance  of  tropical  vegetation,  surely  the  Calosomata  are  equally  ne- 
cessary to  keep  within  bounds  these  Insects,  which  sometimes  destroy, 
in  northern  climes,  nearly  the  foliage  of  the  year. 

NEBRlADiE. 

This  family  may  be  considered  as  belonging  to  a  Northern  and  Alpine 
range.  Should  it  occur  in  Nepal,  it  will  be  found  at  a  considerable  ele- 
vation, possibly  amid  the  Himalayan  snows.  As  to  Elaphrus,  I  have 
already  stated  an  opinion  that  Catascopus  represents  it  in  India. 

BEMBIDIID^  AND  TRECIIIDiE. 

Of  the  former  family,  several  genera  will  no  doubt  eventually  be  found 
in  Nepal :  a  single  species  of  Tachys  is  the  only  example  I  am  able  to  re- 
cord at  present.  Of  the  latter,  Stenolophus,  Acupalpus  and  Tetragono- 
derus  have  occurred  :  the  last  of  which  may  take  the  place  of  Bembi- 

dium. 

DYTICIDiE. 

Aquatic  Coleoptera  are  apparently  not  much  influenced  by  climate : 
the  temperature  of  water  not  varying  like  that  of  the  earth  or  air,  is  the 
reason  we  meet  with  the  self-same  species  in  the  interior  of  India  and 
the  south  of  France.  Dyticus  appears  confined  to  Northern  Europe  or 
America,  while  Cybister  is  dispersed  throughout  the  world.  Eunectes 
and  Hydaitcus  belong  to  Nepal  and  India,  and  to  the  latter  countiy  we 
may  add  also  the  following  genera,  viz.  Colymbetes,  Laccophilus,  Noterus, 
Hyphydrus  and  Hydroporua. 

GYRINIDJE. 

Many  gigantic  species  of  Gyrinidse  abound  in  India.  Dineutus  ne* 
palensis,  politus,  and  spinosus,  have  been  Ibund  within  the  Himalayan 
districts. 

HYDROPHILIDJE. 

Several  genera  of  this  famOy  are  as  widely  distributed  as  the  Dyticidse ; 
and  most  of  those  found  io  India  inhabit  Nepal. 

NECROPHAGA. 

Differing  with  most  entomologists,  I  am  inclined  to  believe  that  the 
carrion  feeders  abound  more  in  warm  countries  than  is  generally  believed. 
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The  religious  prejudices  of  the  Indians  not  allowing  them  to  touch  a  dead 
body,  may  account  for  the  few  species  which  have  hitherto  reached 
Europe  from  the  East.  Necrophorus,  Necrndes,  Silpha,  and  Oiceoptonia, 
are  met  with  in  India  and  Nepal.  It  is  probable  that  Necrophorus  is 
more  peculiarly  adapted  to  Northern  climates,  while  the  remaining  genera 
aflfect  those  of  tropical  regions. 

EROTYLID.E. 

Passing  Nitidulidae,  which  have  been  captured  in  India,  we  arrive  at 
Enj^idae  and  Erotylidae.  In  the  former  family,  we  find  Triplax,  Ipa,  and 
Dacne ;  in  the  hitter,  Erotylus ;  and  next  to  this  group,  Languiria  and 
Eumorphus  should  be  placed  ;  genera  abounding  in  species  in  Nepal  and 
India. 

DERMESTIDiE. 

In  Oenrral  Hardwicke  *8  Collection,  there  is  a  Ncpalese  specimen  of 
Dermefitefl,  similar  in  every  respect  to  D.  lardarius  of  Europe  :  a  second 
species  is  closely  allied  to  D.  vulpinus  of  Africa,  It  is  scarcely  possible 
that  either  of  them  can  have  been  imported  into  the  Himalayas  by 
commerce.  This  genus,  and  its  congeners,  is  apparently  a  predominant 
group  throughout  the  world. 

BYRRIIIDiE. 

The  foreign  Helocerata  require  attentive  examination.  Among  the 
drawings  of  the  Nepal  Collection,  made  purposely  for  General  Hard- 
wicke, two  species  of  Anthreous  are  figured  :  they  appear  novel  in  form* 

UISTERID-E. 

This  family  abounds  in  India.  I  am  acquainted  with  more  than  fifty 
species  from  the  East :  some  of  the  Nepalese  specimens  are  in  too  muti* 
lated  a  state  to  describe. 

LUCANIDiE. 

I  formerly  described  six  species  from  Nepal :  two  more  from  the  Hima« 
layas  are  undescribed  in  Dr.  Royle's  Collection.  In  no  country  is  there 
a  greater  admixture  of  temperate  and  tropical  forms  than  in  India;  some 
of  the  Lucani''ae  resemble  our  British  species  very  closely,  while  others 
are  the  same  as  those  in  Java  and  Singapore.  Forty  species  have  been 
submitted  to  my  inspection.  Passalidte  are  not  equally  abundant  in  the 
Old  as  in  the  New  World. 

LAMELLICORNES. 
The  celebrated  Ateuchus  i9E)gyptiorum,  or  Sacred  Beetle,    has  al* 
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most  an  exact  representative  in  India.    Gymnopleuras  capicola,  Hope, 
and  azureus,  Jab.  both   of  them   African  species,  are  replaced  in  the 
East   by   G.  sinuatus,  Jab.  and    splendens,    Hope.      Sisyphus  is    met 
with   in   both   hemispheres.      Epirinus  is  an     African,   as   well   as  an 
oriental  form.     Several  Indian  Copridae   resemble  those  of  Egypt.     Co- 
pris   Midas  of   India  and   Nepal,  exactly  corresponds   with    C.    I^idis 
of  Africa.     C.  Sabsus  and  Pithecius  appear  common  to  both  contin* 
ents,  and  are  equally  abundant  in   Ceylon ;  and  several   smaller  species 
of  Copris,  from   the  eastern  part  of  Africa,  if  not  the   same,  approach 
so  closely  to  those  of  Western  Asia,  as  to  induce  a  belief  that  they  are 
the  same  Insects,   only   modified   by  climate.     Onitis  and   Oniticellus 
have  al^o  several  representatives  in  both  regions,  if  not  in  some   instances 
the  self-same   species.     Onthophagus   abounds  more  in  India  than   any 
other  country ;  some  of  them  unrivalled  in  size,  splendour,   and  variety  of 
form.     More  than  120  oriental  species  may  be  seen  in  European  cabinets; 
five  only  now  are  described  from  Nepal ;  double   that  number,   however, 
are  in  too  mutilated  a  state  to  be  characterized.     Pactolus  of  Nepal  and 
India,  is  represented  in  Senegal  by    Elarpax,  Jab.    Aphodius,  compared 
with  Onthophagus,  as  an    Indian   group,  is  quite  insignificant ;  scarcely 
twenty  species  are  recorded,  including  those  of  Manilla  and  the  Eastern 
Isles  :  a  non-descript  from  Nepal  will  appear  in  the  Appendix.    As  there 
is  only  a  single  specimen  of  Trox  in  General   Hardwicke*s  collection,  I 
pass  on  to 

GEOTRUPIDiE. 

Geotrupes  has  been  denied  by  Latreille  to  exist  in  India ;  the  Baron 
de  Jean  also  makes  no  mention  of  any  Eastern  species  from  that  country 
in  his  last  catalogue.  Two  species  are  in  my  recollection  ;  one  from  Delhi, 
and  a  second  from  Japan  ;  a  third  also,  unique,  is  among  Dr.  Rcyle's 
Insects  from  the  Himalayas.  It  is  probable  that  this  genus,  when  found 
in  India,  appears  on  mountains  at  a  considerable  elevation  :  the  species 
also  may  be  the  common  food  of  the  Shrikes  of  that  country,  as  they  arc 
in  Europe,  should  those  birds  be  found  there.  Orphnus,  Athyrcus,  and 
Ilybosorus,  occur  in  India.  Bolboceas  appears  in  some  measure  to  supply 
the  place  of  Geotrupes,  which  last  is  not  so  important  a  group  in  the 
East,  as  in  a  northern  region. 

SCARAB.EUS. 

Under  this  term,  the  gigantic  and  most  remarkable  Insects  of  the  Old 
World  are  ranged.  Four  species,  allied  to  S.  Atlas,  Jab.  are  indigenous 
to  Nepal,  a  convincing  proof  that  equatorial  forms  extend  beyond  the 
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tropics,  and  that  they  are  found  in  much  colder  temperature  than  19 
generally  beliered.  There  are  several  genera  of  Scarabseidse,  beaidea 
Oryctes,  found  on  the  Himalayas,  as  yet  uncharacterized ;  some  of  them 
approaching  African  types. 

MELOLONTHIDiE. 

Some  of  the  Melolonthe  of  Nepal  are  closely  allied  to  our  British  M. 
vulgaris ;  others  again,  with  the  margins  of  the  thorax  serrated,  evince 
their  affinity  to  tropical  species.  Geniates,  Apogonia,  &c.  are  common 
to  the  Himalayas,  the  whole  continent  of  India,  and  the  Southern   Isles. 

MIMELiE  AND  EUCHLORA. 
These  genera  appear  peculiar  to  the  East :  in  a  monograph,  read  be- 
fore the  Entomological  Society,  there  are  thirteen   Mimelse  described ; 
several  from  Nepal.    Euchlora  appears  wherever  Mimela  ranges,  and  is 
more  abundant  in  species. 

POPILLIA. 

This  genus  appears  nearly  equally  abundant  in  Asia  and  Africa,  and  is 
common  to  the  Old  and  New  World.  Fourteen  species  have  been  col- 
lected in  Nepal.  The  following  genera  of  Melolonthid«e,  also,  viz.  Ano- 
mala,  Hoplia,  Apogonia,  and  Adoretus,  occur  in  the  same  territories. 

TRICUIID^. 

Acanthurus,  Trichius,  and  Dicronocephalus,  inhabit  the  Himalayas. 
The  first  of  these  forms  approaches  our  European  type,  the  latter  is  the 
representative  in  India  of  what  Goliathus  is  in  Africa,  and  Incas  in  Sou- 
thern America.  Goliatida;  is  a  conspicuous  family,  and  may  justly  be 
ranked  among  the  most  extraordinary  forms  of  the  Insect  world. 

CETONIADiE. 

Although  I  described  seventeen  species  from  Nepal,  Dr.  Royle^a  col- 
lection appears  to  contain  at  least  six  more,  entirely  new.  Campsiura 
zanthorhina,  Hope,  is  represented  in  Africa  by  Cetonia  scutellata,  Jab- 
C.  comuta,  Jab.  is  found  in  Africa,  as  well  as  Asia.  I  am  acquainted 
with  more  than  1 1 1  species  from  India,  and  from  this  surprising  number 
still  likely  to  be  greatly  increased,  it  is  evident  that  the  metropolis  of 
Cetoniadae  is  situated  in  the  tropical  regions. 

BUPRESTID.E. 

Of  this  superb  and  extensive  family,  comprising  at  present  more  than 
one  thousand  species,  existing  in  the  cabinets  of  Europe,  the  most  mag- 
nificent inhabit  India ;  the  splendid  Sternoccra  and  giant  Catoxantha 
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range  the  Equator  and  the  Tropics.  Ninety  species  belong  to  the  conti<> 
nent  of  India,  many  to  Nepal,  the  isles  of  Java  and  Sumatra :  among 
them  arc  forms  of  temperate  as  well  as  of  northern  climes. 

ELATERIDiE. 

This  family  persents  ua  with  types  of  form  belonging  both  to  the  tropi- 
cal and  temperate  regions  :  the  former,  however,  are  few  in  number,  when 
compared  with  the  latter.  Several  of  the  Nepalese  Elateridae  resemble 
our  British  species,  some  so  closely  as  to  induce  one  to  imagine  that  dif- 
ference of  climate  is  the  cause  of  variety  of  the  species.  Elater  murinus. 
Jab.  of  England,  is  well  represented  in  Nepal  by  Elater  coenosus,  Hope  ; 
and  various  species,  which  in  Europe  frequent  the  oak,  alder,  and  willow, 
have  Nepalese  species  nearly  resembling  them,  and  we  have  stated  that 
there  is  a  correspondence  of  vegetation  between  Europe  and  the  Hima- 
layas. 

LAMPYRIDiE. 

Passing  the  Cebrionidae,  few  examples  of  which  occur  in  India,  we  ar- 
rive at  the  Lampyridae  ;  and  justly  may  the  East  boast  of  its  numerous 
and  fine  species,  unsurpassed  probably  by  those  of  South  America.  The 
warm  damp  of  the  jungle  is  peculiarly  adapted  to  the  habits  of  this 
family.  Lycus  and  Omalysus,  as  well  as  LampjTis,  abound  in  the 
Himalayan  range. 

MALACODERMATA. 

By  some  writers,  the  families  composing  this  group  are  considered  rare 
within  the  Tropics,  and  they  certainly  are  more  abundant  in  Nepal  than 
Central  India  ;  and  yet  they  are  not  of  rare  occurrence.  Anisotelua, 
Hope,  appears  to  be  peculiar  to  the  East.  Several  species  of  Malachius 
and  Melyris  enjoy  an  Asiatic  and  African  clime. 

CLERIDiE. 

By  the  family  Cleridae  abounding  in  the  East,  we  arrive  at  the  Ptini- 
dee  ;  they,  the  latter  prebably,  exist  in  Nepal ;  none,  however,  I  be- 
lieve, have  yet  been  discovered  in  India,  the  nearest  locality  where  they 
are  found  being  the  Mauritius.  The  Bostrichidae  are,  however,  abun- 
dant, and  it  is  not  unlikely  that  the  Paussidse  commence  where  the 
Ptinidac  terminate. 

CURCULIONIDiE. 

Without  entering  at  large  into  the  geographical  range  of  the  Dumeroos 
generaof  this  family,  I  briefly  state,  that  Nepal  contaiDS  many  tropical 
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forms,  as  well  as  others,  which  are  peculiar  to  temperate  climes,  some  of 
them  ezteDding  from  the  Himalayas,  even  to  New  Holland,  particularly 
Sipalus. 

PRIONID.E. 

By  the  Cucujidae  (common  to  India  and  Nepal)  we  arrive  at  the  Lon* 
(^cornes.  Prionus  loves  the  torrid  and  tropical  zones ;  some  of  the 
Bimalayan  itpecies  indicate  an  alliance  to  European  types. 

LAMIADiE. 

The  largest,  as  well  as  the  most  beautiful  species  of  this  family,  are 
found  in  Nepal.  Lamia  Roylii,  Hope,  is  uurivalled  in  size :  and  L.  VVal- 
lichii  surpasses  all  others  in  beauty  and  colouring ;  it  is  found  in  .Nepal^ 
Japan,  at  Singapore,  and  the  Isle  of  Java.  Ccrambyx,  Callidium,  Cly- 
tas,  and  Saperda,  are  predominant  groups,  and  are  found  in  all  countries 
and  climates.  Many  Nepalese  species  exactly  represent  our  Kuropcaa 
types. 

SAGRIDiE. 

Omitting  Lepturidae,  confined  almost  entirely  to  Northern  Europe  and 
America,  we  arrive  at  Sagridae.  Donacia  occurs  in  Java,  and  we  may 
expect  to  meet  with  it  in  Nepal,  and  other  parts  of  India  ;  if  not,  it  it 
probable  that  Sagra  takes  the  place  which  Donacia  does  in  nor 'hern  re- 
gions. Several  species  of  this  genus  are  found  on  the  Nympheacae.  I 
am  doubtful  if  Sagra  attaches  itself  to  peculiar  water-plants,  or  frequents 
the  same  as  the  former  genus.  Megalopus  is  found  in  Nepal,  in  Africa, 
as  well  as  South  America.  Crioceris  also  appears  to  be  a  predominant 
group,  while  Adorium  is  confined  more  to  Ap.ia  than  Africa. 

GALLERUCIDiE. 

Galleruca  and  Auchenia  abound  in  Nepal,  Halticae  are  found  through- 
out the  world,  and  are  intended  probably  to  keep  in  check  particular  ve- 
getation. In  Europe,  the  genera  Brassica  and  Sinapis  almost  annually 
suffer  from  their  depredations ;  they  appear  to  abound  more  in  light  and 
sandy  soils  ;  and  where  lime  is  used  instead  of  animal  manure,  the  crops 
are  less  attacked. 

CHRYSOMELID^. 

Many  of  the  Nepalese  species  resemble  those  of  Siberia ;  others  ap« 
proximate  closely  to  our  European  forms,  so  much  so,  that  in  many  in- 
stances they  appear  like  one  and  the  self-same  Insect ;  and  if  not  the 
samCi  they  are  certainly  similar  representatives  of  their  respective  coon- 
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tries,  and  probably  fulfil  the  same  offices  and  functions.    Podontia  and 
Phyllocharis  seem  peculiar  to  Asia  and  New  Holland. 

EUMOLPIDiE. 

The  Eumolpidae  of  India  are  not  surpassed  in  beauty  or  splendour  by 
those  of  South  America :  they  seldom,  however,  equal  the  latter  in  size. 
Chtlira  and  Cryptocephalus  occur  in  the  Elast,  both  of  them  abountog 
more  in  temperate  than  tropical  countries ;  in  Dr.  Royle's  coUectioQ 
there  are  found  several  undescribed  species  from  the  Himalayas. 

CASSIDIDiE. 

About  fifty  species  of  Indian  Cassida  have  come  under  my  notice  ; 
some  of  the  Nepalese  species  resemble  our  English  specimens,  and  may 
be  parasitic  on  the  thistle,  as  they  are  with  us. 

COCCINELLID^. 

Although  I  described  twenty  new  species  from  General  Hardwicke*s 
collection  of  Nepal  Insects,  I  find  five  others  undescribed  in  Dr.  Royle*8 
collection  from  the  Himalayas.  Coccinella  7-puncata,  Fab.,  appears 
common  to  Europe  and  Asia ;  at  least  the  specimens  agree  so  exactly  in 
every  respect,  that  after  a  very  accurate  examination,  no  important  differ- 
ence can  be  found  ;  and  believing  them  to  be  the  same,  f  still  cannot 
imagine  that  they  have  been  imported  into  India  by  commerce.  £ndo« 
mychus  may  eventually  be  expected  to  occur  in  Nepal. 

HISPIDiE. 

Hispa  erinacea  is  abundant  in  Nepal ;  and  two  undescribed  species  are 
in  Dr.  Royle's  collection  from  the  same  country. 

TENEBRIONIDiE. 

The  transition  from  Hispidae  to  the  present  family  by  means  of  Sarro- 
trium  is  rendered  easy.  Hegeter  and  Tagenia,  common  to  India,  ap- 
pear to  follow  in  successive  order.  Both  Upis  and  Tenebris  ore  found  in 
the  Himalayas,  and  are  abundant  in  the  Tropics. 

PIMELIARI^. 

Pimelia  has  not  yet  been  described  as  existing  in  India  ;  last  year  I 
received  two  species  from  the  vicinity  of  Poona.  Sepidium,  Blaps,  Eu- 
rynotus,  and  Opatrum,  occur  in  the  East ;  the  first  prefers  the  Southern 
Tropic  ;  the  two  next  appear  at  Bombay,  Calcutta^  and  Nepal ;  and  the 
last  is  widely  dispersed  throughout  the  East.    Passing  Diaperidse  and 
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Cossjphus,  both  of  them  common  to  Asia  and  Africa,  we  next  meet  with 
Cistela  and  Lagria :  the  latter  apparently  a  predomioaQt  group.     Pyro- 
chroa,  also,  has  been  discovered  in  Java. 

HELOPlD-ffi. 

This  family  is  the  grand  receptacle  for  the  various  forms  of  Heteix>* 
mera.  Among  the  Indian  genera  we  find  Amarygmus,  Cnodulon,  and 
Platycrepis,  with  .several  true  Helopidae,  rivalling  in  splendour  and  mag- 
nitude  those  of  the  South  American   Continent. 

MORDELLIDiE. 

Most  of  these  Insects  arc  parasites  of  the  Hymenoptcra,  and  abound 
in  tropical  climates.  Their  office  is  probably  to  keep  in  check,  and  pre« 
vent  the  too  rapid  increase  of  Vespidae  and  Bombidse  :  they  are  commoo 
to  the  Old  and  New  World. 

CANTIIARID^. 

The  geographical  distribution  of  this  family  is  particularly  interesting, 
as  it  contains  those  Insects  which  are  used  in  Medicine,  and  denominated 
Blister  Flies.  Lytta  gigas,  Fab.,  is  found  abundantly  in  India,  and  alio 
in  Senegal ;  and  there  is  little  doubt  that  several  species  of  Mylabris  will 
be  found  common  to  both  continents.  These  vesicatory  Insects  of  the 
Old  World  are  replaced  in  the  New  by  the  genus  Tetraonyx. 

STAPHILINID^. 

By  the  families  Notoxidae  and  Scydmseniilae,  we  arrive  at  the  Psela- 
phidse,  and  aflerwards  at  the  Brachelytra,  which  terminate  the  Coleop*- 
tera.  Anthilephila  and  Notoxus  occur  in  Nepal,  and  Scydmaenus  in  Java ; 
while  various  other  genera  of  Staphilinidie  are  widely  dispersed  through- 
out the  East. 

ON  THE  REMAINING  ORDERS. 

Having  entered  fully  into  the  consideration  of  Eastern  Coleoptera,  it 
is  not  my  intention  at  present  to  go  into  lengthened  details  of  the  re- 
maining Orders.  It  is  sufficient  to  state,  that  in  all  of  them  there  will 
be  found  similar  and  corresponding  characters  as  in  the  Coleoptera. 
With  regard  to  identity  of  species,  I  cannot  help  remarking,  that  of  Le- 
pidoptera,  there  appear  to  be  a  much  greater  number  of  species,  widely 
disseminated  throughout  the  world,  than  [of  any  other  Order.  In  Asia 
and  Europe  we  meet  with  Papilio  Machaon,  Gonepteryx  Rhanmi ;  with 
some  species  of  Colias  and  Pontia,  with  Vanessa  Atalanta,  and  Cynthia 
Cardui ;  and  to  these  might  be  added,  several  identical  Sphingidae,  par- 
ticularly Acherontia,  Atropos,  Deilephila,  Celerio,  and  Sphynx.    Among 
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the  Noctuida?,  Georaetridae,  Tortricidae,  and  Tineidae,  many  species  will 
also  be  found  inhabitants  of  both  continents.  In  the  Orthoptera,  some 
Gryllidae  are  common  to  countries  remotely  situated,  which  may  partly  be 
accounted  for  by  the  migratory  habits  of  these  Insects ;  and  the  same 
remarks  may  be  applied  to  the  Sphingidae.  Among  the  Blattida?,  several 
tropical  species  range  widely ;  some  of  them  have  become  naturalized 
even  in  a  northern  climate  ;  and  it  is  no  uncommon  occurrence  to  find 
Indian,  Brazilian,  and  New  Holland,  species  in  a  high  state  of  perfection 
alive  in  the  houses  of  London  ;  and  among  the  Eastern  Neuroptera,  there 
occur  various  Libcllulinae  and  Hemerobeidae,  closely  resembling  our  En- 
glish species. 

Among  the  Hymenoptera,  may  be  noticed  the  universal  ranger,  Evaoia 
appendigaster,  ever  attendant  on  Blatta  ;  some  Icheumonidae,  Crabro- 
nidac,  Apid^c,  and  Vcspidae,  all  of  them  presenting  identical  species  with 
those  of  our  own  country.  In  referring  to  the  Diptera,  I  need  only  men- 
tion the  wide  range  of  the  Orange  Fly,  the  same  in  England,  India,  and 
America  ;  the  Gnats  and  Mosquitoes,  conunon  to  the  four  quarters  of  the 
globe,  alike  the  pest  of  the  Indian  and  Laplander  ;  and,  lastly,  various 
species  of  Musca,  as  widely  dispersed  as  the  half- domesticated  sparrow 
of  Great  Britain.  Passing  by  the  Aptera,  and  the  various  parasites  of 
birds,  quadrupeds,  and  of  man  himself,  we  shall  find  also  among  the  Ue- 
niiptera,  several  identical  species  of  Pentatoma,  Reduvius,  Tetyra,  besides 
Cimez  lectularius,  the  scourge  of  all  countries  and  climates.  It  docs  ap- 
pear, then,  from  the  above  Analysis,  that  Asia  and  Europe  have  many 
Insects  in  common,  and  probably  other  parts  of  the  world  will  eventually 
be  found  to  present  not  only  similar  genera  and  representatives,  but  also 
the  same  identical  species,  subject  to  the  modifications  of  climate,  and 
other  external  circumstances. 


CHARACTER  op  HIMALAYAN  ENTOMOLOGY. 

The  character  of  Himalayan  Entomology  is  twofold,  Asiatic  and  Eu- 
ropean ;  and  the  intermiogling  of  forms  of  temperate  and  tropical  climes 
is  one  of  its  most  distinguishing  peculiarities.  In  its  valleys  (probably 
influenced  by  the  heat  and  moisture  of  the  jungle)  southern  forms  pre* 
dominate  over  northern  ;  and  it  is  not  unlikely,  that  to  the  uninterrupted 
belts  of  jungle  stretching  along  the  mountain  ranges,  we  may  partly  trace 
several  tropical  phyty vorous  genera  &r  beyond  their  apparent  natural 
limits.  Some  carnivorous  Insects  are  also  found  ranging  far  to  the  north  in 
the  Himalayas  ;  an  example  of  which  is  Anthia  6-guttata,  a  well* known 
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native  of  the  Tropics  :  the  specimen?,  however,  are  mere  dwarfs,  compar- 
ed  with  those  of  Peninsular  India,  a  fact  which  may  be  regarded  as  a  proo^ 
that  Ant hia  has  here   reached  its  extreme  limits,   and  consequently  will 
soon  disappear  (as  is  the  case)   and  be  represented  by  another  type, 
fulfilling  the  same  functions,  only  under  a  difference  of  form.     The  follow- 
ing  genera  of  Himalayan  Insects,  selected  from  many  others,  will  evioce 
their  tropical  relationship.     Among  the  Cicindelidae,  Colliuris    appears ; 
among  the  Carabidx,  we  find  Desera,  Omphra,  and  Cyclosomus ;   among 
the  Lamellicomes,  Euchlora,  Mimela,  and  Dicronocephalus ;  and  to  these 
may  be   added,    Anisotelus    belonging  to    Telephoridae,  and     Podontia 
and  Phyllocharis  to  the    Chrysomelids  :    all  of  them  attached   to  warm 
countries,  and  some,  indeed,  are  seldom   found  but  within  the   Torrid 
Zone.     It  is  needless  to  state  many  genera  from  the  Himalayas  evinc- 
ing an  affinity  to    European  types;*   some   few,    however,   are   worth 
noticing,    such   as    Broschus    and  true    Carabus,   Geotrupes  and    Pi- 
mella :      the    two   last   have   been   declared    by  high    authority    never 
to    be  found,  in    India.      Regarding   identity  of    Insects  occurring  in 
the    Himalayas,  as  well  as  in  Europe,  there  are  several  species  of  the 
foil ' wing   genera   of   Colcoptera,    namely,    Elater,    Melolontha,  Chry- 
somcla,  Cassida,  and  Coccinella,  which    I  cannot  help   thinking  are  the 
same   as   those  of  England ;   particularly  as  the   vegetation  of  the  two 
countries  greatly  coincide,  for  in  very  many  cases,  genera,  and  in  some 
instances  the  self- same  spocies  of  plants  have  been  recognized.     Among 
the  carnivorous  Insects,  I  believe  that  Dermestes  lardarius,  and  vulpinus, 
Coryn^'tes  violaceus,   and  rufipes,   and  some   of  the   Staphilinidae,   are 
essentially  the  same  in  Europe  and   the   Himalayas.    Of  Lepidoptera,  I 
figure  Papilio  Machaon,  because  it  is  evidently  the  same  as  what  we  meet 
with  in  England ;  the  same  remark  will  apply  to  Vanessa  Atalanta,   and 
Cynthia  Cardui.    The  French  entomologists  are  inclined  to  regard  the 
Insects  of  widely  separated  countries  as  distinct  species ;  I  wish  to  esteem 
them  as  varieties,  and  I  cannot  help  thinking,  that  as  identity  of  Plants 
has  been  satisfactorily  proved  by  Dr.  Royle,  so  also  we  may    believe  in 
the  identity  of  Insects  in  regions  widely  removed  from  each  other.    At 
any  rate,  should  these  varieties  eventually  prove  distinct  (which  may  be 
ascertained,  I  think,  in  the  Lepidoptera  order,  when   we  become  better 
acquainted  with   the  oval,  larval,   and  chrysalidous   stages),  yet  the 


*  I  mny  h^rp  add,  that  varioas  Himalayan  genera  cloaely  approximat«  Siberian  fomii^ 
and  thnt  some  of  the  species  described  by  Dr.  Gebler  from  the  Altaic  chain  of  moaiu 
tains,  particularly  some  Chrysomelidie,  I  believe  to  be  indigenous  in  both  regions. 
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differences  will  ever  be  so  slight,  that  we  cannot  separate  or  distincniisb 
them  in  the  imago  state  with  any  degree  of  certainty.  Rut  whether  they 
be  accounted  species,  or  only  varieties,  we  see  the  grand  object  of  their 
crcjition,  in  their  fitness  for  performing  certain  functions  which  are 
assigned  them ;  one  of  these  is,  to  keep  in  chei:k  the  luxuriance  of 
vegetation  and  to  restrain  it  within  due  limits  j  another  may  be,  that 
these  puny  agents  may  fecundate  the  flowers,  by  carrying  the  fertilizing 
pollen  from  tree  to  tree,  and  thus  be  the  means,  in  one  case,  of  promoting 
vegetation,  as  in  another  they  are  the  agents  of  its  destruction. 


ENTOMOLOGICAL  CHARACTER  of  INDIA. 

From  the  foregoing  Analysis,  I  have  no  hesitation  in  asserting  that 
the  pervading  character  of  Indian  Entomology  is  uniformity.  It  is  true 
that  we  meet  with  numerous  genen,  both  of  tropical  and  temperate 
climes,  associated  together ;  the  former  more  abundant,  the  latter  less 
frequent  (as  we  might  naturally  expect)  than  in  the  Himayalas.  There 
is,  however,  a  greater  intermingling  of  forms  than  at  first  i^ight  would  be 
readily  imagined  ;  but  when  we  take  into  our  consideration,  that  many 
of  the  species  resembling  those  of  Europe  may  have  been  captured  on 
the  mountain  ranges,  at  a  considerable  elevation,  we  may  partly  account 
for  it.  This  attempted  explanation,  however,  is  not  always  available  or 
satisfactory  ,•  for  in  the  heated  valleys  of  the  East,  we  find  many  Euro- 
pean types  and  species,  in  numbers  sufficient  to  excite  our  astonishment. 
It  will  appear,  then,  that  many  species  taken  in  temperate  and  northern 
climes,  arc  not  confined  to  them,  and  that  the  range  they  enjoy  is  very 
considerable,  extending  not  only  over  the  Old  World,  but  also  to  the 
New.  As  we  advance  from  the  Poles  to  the  Equator,  vegetation  is  more 
luxuriant,  in  proportion  as  heat  increases,  and  the  quantity  of  work  as- 
signed to  Insect  races  is  proportionately  increased.  Is  it  not  natural  to 
imagine  that  the  functions  performed  by  them  in  a  colder  climate,  would 
in  a  warmer  one  require  increased  exertion  and  capabilities  ?  It  does  not 
follow,  because  we  find  new  types  of  form  in  tropical  countries,  and  new 
genera  of  superior  bulk  and  power,  and  more  abundant  in  individuals, 
that  therefore  they  necessarily  replace  the  old  ones,  and  are  to  perform 
the  duties  peculiar  to  both  regions ;  both  may  live  and  thrive  together, 
and  abound  in  the  same  countries,  and  will  eventually  be  found  to  do  so. 
When  the  genera  of  temperate  climes  appear  within  the  Tropics,  I  see 
no  reason  why  they  may  not  have  the  same  functions  assigned  them  there, 
as  in  colder  latitudes ;  but  when  we  find  new  types  of  form,  and  a  more 
powerful  organization,  with  the  size  of  the  Insects  greatly  increased  (as 
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is  the  case  ia  tropical  rcgioDs),  does  it  not  almost  naturally  iollow  that 
they  are  intended  solely  for  those  regions,  and  for  the  increase  of  work 
they  arc  there  destined  to  perform  P  To  return,  however,  to  the  8ul>iect 
of  uniformity  of  entomological  character  throughout  the  Peninsula  and 
the  East,  1  think  it  probable  that  it  is  in  a  great  measure  to  be  accounted 
for  by  the  general  uniformity  of  its  temperature,  vegetation,  and  soil ; 
there  may,  ind'^cd,  be  other  causes,  which  particularly  influence  it,  but 
these  may  be  esteemed  the  most  essential.  When  we  look  to  the  range 
which  genera  here  enjoy,  it  is  very  considerable  :  in  part  of  the  Hima- 
layas, at  the  extreme  southern  points  of  India,  in  the  West,  and  even  in  its 
Eastern  Isles,  there  is  one  pervading  character,  evincing  every  where  the 
prevalence  of  tropical  genera.  To  speak  more  specifically,  in  Nepal  and 
the  southernmost  extremity  of  the  Mysore,  and  in  Ceylon,  at  Bombay, 
and  at  Madras,  at  Calcutta  and  Singapore,  in  Japan  and  Java,  with  the 
rest  of  the  Polynesian  Isles,  the  majority  of  the  same  types  abound ;  and 
what  is  of  more  consequence,  a  great  majority  of  the  same  species  also 
occur  in  most  of  the  above-mentioned  regions.  Having  noticed  the  in- 
termingling of  genera  belonging  to  Europe  and  Asia,  we  may  probably 
find  a  slight  accordance  elsewhere.  Now,  if  we  turn  our  eyes  to  AfHca, 
we  shall  there  find  a  considerable  similarity  in  the  entomology  of  this 
quarter  of  the  globe  with  that  of  Asia ;  and  this  resemblance  between  the 
two  countries  will  be  readily  seen  by  the  short  annexed  list  of  some  of 
the  more  particular  genera,  which  are  common  to  both  of  them.  Among 
the  Carnbidse  occur  Anthia,  Orthogonius,  Trigonodactjla,  and  Siagona. 
Among  the  Lamcllicornrs,  Epirinus  and  Popillia,  the  conical  Buprestidae 
and  the  extraordinary  Paussidae,  which  last  are  chiefly  found  only  in 
these  regions ;  and  to  these  may  be  added,  as  well  as  many  more, 
the  genera  Mclyris,  Megalopus,  Sagra,  and  Adorium  ;  Dorylus,  among 
the  llymenoptera,  and  Diopsis  among  the  Diptera.  Passing  from  ge* 
nera  to  species,  we  shall  find  that  precisely  the  same  occur  in  both  con- 
tinents ;  among  the  most  conspicuous,  I  shall  mention  but  a  few,  name- 
ly, Copris  •  Midas,  Sabseus,  and  Pithecius,  Cetonia  cornuta,  and 
Lytta  gigas.  Even  supposing  that  no  identical  species  occurred,  which 
were  common  to  Asia  and  Africa,  yet  we  could  not  help  observing  the 
very  remarkable  similarity  in  the  representatives  of  each  ;  one  example 
of  which  is,  Ateuchus  sanctus,  which  very  closely  resembles  the  celebrat- 
ed Sacred  Beetle  of  the  Egyptians,  the  object  of  their  worship,  by  some 
regarded  as  an  emblem  of  fertility,  but  I  think  more  probably  that  of 
eternity.  Before  concluding  my  remarks  on  the  similarity  of  Insects  found 
in  Asia  and  Africa,  I  cannot  help  expressing  a  wish  that  some  individual 
may  be  induced  to  develope  the  character  of  the  entomology  of  these  gi« 
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gantic  rpgions  more  thoroughly  than  has  yet  been  attempted;  or  there  is 
an  am \>\c  field  for  research  and  speculation.  We  shall  feel  much  indebt- 
ed  to  him,  if  he  will  explain  how  the  Copridfie  were  transported  from  one 
country  to  auother,  and  how  they  reached  the  island  of  Ceylon ;  how 
also  Cetonia  cornuta,  which  is  taken  on  the  banks  of  the  Gambia,  be« 
came  an  inhabitant  of  India.  Lytta  gigas  may  have  travelled  by  land, 
and  perhaps  the  Copridae  following  the  track  and  droppings  of  the  camel, 
may  have  pursued  the  same  route.  Let  him  describe  the  sands  of  the 
desert  and  those  in  the  vicinity  of  the  Indus,  give  us  a  comparative  Fauna 
of  the  Ganges  and  the  Nile,  record  the  varieties  of  temperature,  the 
character  of  vegetation,  and  the  genera  peculiar  to  the  different 
soils.  Let  him  do  this,  following  the  steps  of  the  celebrated  Forskal,  and 
he  indeed  will  advance  the  objects  of  science,  deserve  the  thanks  of  the 
present  generation,  and  command  the  respect  of  posterity.* 

Descriptions  of  Insects^  by  J.  O.  Westwood,  Esq.,  F.L.S. 

ORDER  DERMAPTERA  LEACH. 
Family  Fobficulid^. 

FORFICULA    MACROPYGi,    WestW. 

Piceo-uigra,  punctata,  abdomine  aeneo  submicante,  marginibus  thoracis, 
tegminibusque  rufescentibus,  forcipe  ($)  longissimo  valde  cuivato,  ct 
gracili ;  (  9  )  fere  recto  tenuissimo. 

Long.  Corp.  (forcipe  excluso)  ^  lin.  6  ?  lin.  5. 

Ad  genus  Forficulam  (stricte  sic  dictum  Servilleo)  appertinet,  sta- 
tura  fere  Forficulae  auriculariae  et  paullo  robustior,  caput  nigrum  punc- 
tatum,  impressionibus  duabus  anticis  inter  oculos.  Antennae  9 
($  mutilatae)  13-articulataB  graciles  rufescentes,  articulis  bassalibus 
obscurioribus. — Prothorax  planus  antice  vix  'emarginatus,  lateribut 
antice  rectis,  postice  rotundatis,  niger  punctatus,  margine  tenui 
rufescenti ;  foveolis  duabus  rotundatis,  aptice  impressus. — Tegwina 
piceo-refescentia,  punctata,  portio  alarum   detecta  concolor.    Abdomen 

*  By  pursuinf;  the  course  recommended  by  Mr.Hope,  aiuturaliit  would  be  enabled,  not 
onlj'  to  display  the  connection  between  soil,  tempeiature,  and  vegetation,  as  well  as  the 
animal  forms  which  the  latter  supports,  but  also  prove  the  advantages  of  studying  the 
natural  sciences  in  connection  with  each  other,  and  be  enabled  to  explain  something  of 
the  laws  wbicli  influence  the  geographical  distributioa  of  plaats  and  animals.*/.  F.  B. 
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Digro-picum  punctatum  leneo  submicans  ;  segmento  penultimo  lateraliter 
et  angulariter  producto  (^)  aut  simplici  (9)-  Forceps  {$)  niger  valde 
elongatus,  gracilis  ad  basin,  valde  extern^  curvatus,  in  medio,  d«?ntibu8 
duobus  parvis  iDterais  instructu?,  apicc  sursum  et  exterius  producto, 
•cuto  (  9  )   eloDgatus  multo  gracilior,  rufesccns  fere  rectus  et  inemuB. 

ORDER  LEPIDOPTERA  LINN. 
DIURNA.    Family  Papilionidjb. 

Pa?iuo  Machaok,  Linn. 

This  handsome  butterfly,  like  Vanessae  Antiopa,  and  Atalanta,  Cyn- 
thia Cardui,  and  some  others,  affords  an  instance  of  wide  geographical 
range,*  rather  than  of  representative  structure,  since  the  individual 
figured  cannot  be  regarded  as  specifically  distinct  from  the  European  spe- 
cimens, which  differ  amongst  themselves  in  various  slight  particulars,  as 
the  size  of  the  dark  bars»  and  spots,  &c.  It  may,  however,  be  noticed, 
that  Ihe  specimen  figured  has  the  small  oval  black  spot  near  the  extre« 
mity  of  the  anterior  wings  almost  entirely  isolated,  the  large  basal  black 
portion  of  the  same  wings  is  very  strongly  covered  with  yellow  powder, 
whilst  the  black  lunules  of  the  posterior  wings  are  not  nearly  so  much 
powdered  with  blue  bloom,  as  in  the  ordinary  English  specimens. 

Fam.  Nymphalida. 

Paphia  Pabakkkta,  Horsfield.    Lcpidopt.    Javanica. 

Paph.  alis  anticis  ad  apicem  acutis,  posticis  subcaudatis  ;  anticis  supra 
ad  basin  caeruleis,  fascia  obliqua  lata  fulva  in  medio,  apiceque  nigro ; 
maculisqueduabus  parvis  albis  (una  discoidali,  altera  apicali)  omatis; 
posticis  cseruleis. 

The  preceding  characters,  drawn  from  the  upper  surface  of  the  wings 
of  this  remarkable  butterfly,  will  suffice  for  its  determination  until  the 
publication  of  Dr.  Horsfield's  description.  The  under  surface  of  the 
wings  are,  however,  much^-naore  remarkable,  bearing  a  most  striking  re- 
semblance to  a  pale  dried  leaf;  the  deception  being  much  increased  by 
the  form  of  the  wings,  when  brought  in  contact  by  the  Insect,  whilst 
sitting  upon  a  flower  in  the  sun-shine,  the  short  caudal  appendages 

•  Messrs.  Oodart  and  Latreille,  in  the  Gocyclop^dic  M^thodiquo  (vol.  IX.,  Art.  PapU- 
lon)  state,  that  Pap.  Machaon  is  found  in  Syria  and  Egypt. 
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giving  rise  to  the  idea  of  the  stalk  of  the  leaf,  thus    completing  the  de- 
lusion. 

DIVISION? ?    Fam.  Ztg-enid-k? 

Genus  Campy  lotf.s,  Westw, 

Genus  anomalum  Ileleonse  et  Anthonoyzae  Sw.  Gyrananto  ceraeque 
Guer^  affine,  alae  oblongae,  subovales,  integrts,  net  vis  apical  ibus  valde 
curvatis,  anticae  cellula  discoidali  clausa  nerves  duos  postice  eniittens, 
quorum  exterior  trifurratis,  posticse  ctiam  cellula  discoidali  claus^,  nervo 
recurrente  iutcrinedio  bifurcato.  Corpus  parvum  abdomine  gracili,  pone 
alas  baud  protenso.  Caput  parvum.  Ocelli  2.  Antennae  gracilefl 
biramosae.  Palpi  brevissimi  supra  baud  discernendi,  maxillae  elongatse 
spiiales. 

Camptlotes  HisTBioNicus,  Wcstw.  iEncus,  alis  ad  costam  nifo — , 
interne  flavo-  linoatis,  maculisque  apicalibus  albis. 

Long.  Corp.  lin.  1 1 .  Expans.  alar.  unc.  3.  Habitat  in  Nepalia.  Hard- 
wicke  ;  in  Montibus  Himalayanis,  Royle. 

Corpus  nigro-aeneum,  palagris  maculisque  abdominalibus  lateralibus 
flavis.  Alae  anticae  seneae,  costa,  fasciisque  duabus  discoidalibus  ru6s, 
fasciusque  tribus  interuis  per  totam  longitudinem  alarum  currentibut 
flavis  ;  maculis  8  vcl  9  (spatium  inter  nervos  apicales  occupantibus) 
albis.  Als  posticse  similiter  coloratoe,  at  maculae  terminales  flavo 
ornantur. 

This  remarkable  Insect  appears  to  be  the  extreme  type  of  a  very  nu- 
merous Indian  group  of  Lepidoptera,  to  which  belong  the  species  named 
Capys  pectin icorni  9,  Thallo,  and  Rhodope.  It  is  impossible  to  decide 
upon  their  real  affinitieS)  until  we  obtain  a  knowledge  of  the  metamor- 
phoses of  some  of  the  species. 

ORDER  ORTHOPTERA.  Fam.  MAHXiDiK. 
Mantis  Roylii.    Hope,  MSS. 

ORDER  UYMENOPTERA.    Section  Pcpivora. 

Fam.  Chalcidida. 
DiBBiNUs  Himalatancs,  Westw. 

Niger,  pedibus  4  anterioribus,  tarsisque  posticit  rufescentibus. 

Capite  obtuse  bicomuto. 

Habitat  in  Himalaya. 

Long.  Corp.  lin.  2.  Exp.  alar.  lin.  3. 

Caput  xiigrum  punctatum,  antic^  obtus^  bicomutum  anteDDaram  arti- 
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culo  primo  nigro  (articiiliB  reliquis  deteritis).  Thorax  fortiter  punctatns ; 
metathorace  4  lineato  et  ad  latera,  angulariter  producto.  Abdomeo 
breve  depressum  thoracis  latitudine.  Pedes  4  aDteriores  nifescentes,  2 
postici  nigri,  tarsis  solummodo  rufescentibus. 

Obs.  Id  hac  specie  partes  oris  valde  eloDgatae,  labro  oblongo-ovafi 
ciliato,  mandibulis  inter  se  similibus,  gracilibus,  sub  apice  dente  intemo 
unico  armatis. 

ORDER  HETEROPTERA.    Section  Lokoilabrbs- 

FaM.    SCUTBLLESIDJB, 
SCUTBLLEBA   PuLCHELLA,    HopC,  MSS. 

Cseruleo- nigra  Tel-seneo,  nitida  prothoracis  disco  antic^,  et  margine 
postico  leneo  vel  cupreo  tincto,  scutello  aureo  viridique  intenti,  fascia 
transversa  basali,  alteraque  centrali  obliqua,  (in  medio  intemipta)  et 
maculis  tribus  rotnndatis  (postice  et  in  triangulum  positis)  csenileo- 
nigris. 

Statura  fere  Scntellerse  maurse  at  paullo  minor,  scutelloque  abdomeD 
^mnino  obtegenti.  Scutellerse  Stockeri  affinis  at  robustior.  Antennae 
mrticalis  duobus  basalibus  brevibus  equalibus.  Stio.  2do.  fere  duplo  loo- 
giori,  ultimo  omnium  longissimo. 

Long.  corp.  lin.  5.  lat.  lio.  3. 

Fam.  Pbntatomid^. 

MsoASnTNGRUS   TBAlfSYERSALIS,  WcStW. 

Fusco-niger,  capite  acut^  bicomuto,  angulisque  anticis  thoiacis  acut^ 
antice  productis,  protborace  et  scutello  transverse  striatis,  parte  coriacea 
bemelytrorum  nigr&,  tenuissime  punctata,  membran4  apicali  albida,  an- 
tennae et  pedes  nigri. 

Long.  corp.  lin.  7^.  lat.  lin.  3(. 

ORDER  HOMOPTERA.    Section  Saltatobia. 

Fam.  AcADiDJE. 

Cicada  Sulprurba,  Hofr,  MSS. 

Nigra,  capite  thoraceque  sulpbureo  maculatis,  alarum  dimidio  basali 
sulphureo,  parte  anticanim  sulphurea,  fascia  obliqua  nigricanti  diTisa, 
apicibusque  fuscescentibus. 

Long.  corp.  one.  IJ.    Expans.  alar.  unc.  3|. 
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Affinis  Cicadffi  maculatae.  Caput  nigrum  orbitu  interno  oculorum 
sulphiireo  ;  thorax  nijijer  maculis  8  Kulphureis  abdomen  nigrum  segmento* 
mm  raar^inibus  pallidis.  Alee  anticse  cost4  sulphured,  maculdque  ovali 
maximii  (plus  qnam  dimidium  basale  alarum  occupante)  sulphured  fascift 
obliqua  tenui  nigrA  intern^  dentate  divisA ;  apice  fusco  nervis  nigris 
Alae  posticae  ad  basin  sulphureae,  ad  apicem  fuscae  nervis  nigri»  ;  pedes 
nigri 

ORDER  DIPTERA.    Section  Pupipara. 

Fam.  HippoBosciDii:. 
HirpoBoscA  Maculata. 

Thorace  fusco,  flavo  variegato,  scutello  nigricanti,  maculis  tribus  flavis, 
mediA  majori,  femoribus  tibiisquc  posticis  ad  apicem  fuscis. 

Hippobosca  equina ;  "  ex  IndiA  orientali  paullo  major,  thoraceque 
magis  albo  variegato,  at  vix  distincta."     Fab.  Syst.  Antl.  p.  :i38. 

Hippobosca  maculata,  Leach,  "  On  the  genera  and  species  of  Epro- 
boscideous  Insects."    Wcrnerian  Trans,  vol.  ii.  p.  549. 

Long.  Corp.  lin.  4  Expans.  alar.  lin.  8j. 

Caput  flavum,  oculis  fulvis,  lineA  longitudinal!  inter  oculos  fu8C&. 
Proboscis  nigra.  Thorax  fuscus,  macule  magn&  ad  angulos  anticoB 
flavescenti  in  medio  fuscA ;  fascia  par^'a  centrali  lunulisque  duabus  in  medio 
conjunctis  posticis  flavescentibus,  scutello  nigricante  maculis  tribus  flavis 
media  majori.  Abdomen  fuscum,  punctatum,  marginibus  rufescentibus. 
Pedes  fulvescentes  tarsis  omnibus  femoribus  tibiisque  posticis  ad 
apicem  fuscis. 

Fam.  Ntctebibidjs. 
Ntctekibia  RoTi.n. 

Obscure  nigra  pedibus  fuscescentibus  elongatis,  vix  compressis,  coxis 
anticis  brevibus,  abdomine  ovalo,  conico,  depresso,  5-articulato,  apice 
subtruncato,  stylis  duobus  incurvis  subtus  armato,  capite  compresso. 

Long.  corp.  lin.  \^. 

Habitat  in  Indid  Orentali. 

Nyct.  Roylii.  Westw.  in  Trans.  Zool.  Soc.  1.  p.  290-5. 

ORDER  COLEOPTERA. 

Cetomia  Rotui,  Hope. 

Long.  lin.  12.  lat  lin.  6. 

Nigro-viridis  thorace  flavo  marginato  elytrisque  quatuor  maculis  flavis 
notatis.    Cl}'peus  quadratus.  Antennse  nigrse.  Caput  quadratum  puDcta- 
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turn.  Thorax  cupreis  marginibus  externis  elevatis,  lineaqae  flava 
utrinque  externa,  disco  fortissime  punctate.  Scutellum  magnum  poatice 
decitum.  Klytra  nigro-virescentia  maculis  qiiatuor  flavis  notata,  biiue 
fere  rotundats  ad  basin  positse,  binse  aliee  reniformes  ante  apicem  locaUe. 
Corpus  infra  nigro-eeneum  segmentis  abdominis  utrinque  aurantiia  capilUi 
obsitis  pedibusque  concoloribus. 
In  Mus.  Dom.  Royle ;  in  montibus  Himalayas  captus  ceria. 

Gbotbdpes  Orientalis. 
Long.  lin.  10.  lat.  lin.  6|. 

.  Violaceus  thorace  sparsini  punctulato,  elytris  striatopuDctatis,  pedibm 
supra  iiigris,  infra  violaceis  nitidis.  Antenns  pices  capitulo  fuacanti, 
thorax  violaceus  longitudiuali  seric  punctorum  in  medio  posita,  variia  alilf 
sparsim  dispositis.  Elytra  striato  punctata  striis  quasi  vermibus  eroais. 
Corpus  infra  violaceum  nitidum,  femoribus  posticis  uui- spinosia,  tibiif 
pilosis,  tarsis  chelisque  piceis. 

This  singular  species  approaches  very  dosely  to  some  of  our  firitiah 
species,  and  is  probably  from  a  high  elevation  of  the  Himalayan  mountains. 

In  Mus.  Dom.  Royle. 

OnTHOPHAOCS  PhAN(E0ID£8. 

Long  lin.  4}.  lat.  lin.  2^. 

Niger  obscurus,  clypeo  comu  reflexo  abrupte  truncato,  thorace  pha* 
nseoformi,  postice  lateribus  in  spinam  obtusam  productis,  femoribus 
luteis.  Antennse  piceae  capitulo  fuscanti :  clypeus  hexagonus  cornn 
reverso  abrupte  truncato,  thorax  fere  quadratus ;  punctatissimus,  punc« 

tulis  erosis  tuberculo  antice,  fossulaque  postice  in  medio  marginis  im- 
pressa,  angulis  posticis  in  spinas  productis.  Scutellum  parvum  nitidum* 
Elytra  striata.  Corpus  suptus  atrum  nitidum  punctatum.  Pedes  femori- 
bus luteis,  tibiis  tarsisque  nigropiceis. 

This  singular  Insect  v^ill,  at  some  future  period,  form  the  type  of  a 
new  genus :  in  form  it  unites  the  South  American  Fhaneus,  and  the 

widely- disseminated  genus  Onthophagus. 

LUCANUS   LuNIFEB. 

Long.  lin.  37.  lat.  lin.  10. 

^nco-piceus,  areolo  tomento  aspersus,  mandibulis  exsertis  unidentatis, 
dcnticulisque  minoribus  instructis,  apice  bifurcatis.  Clypeo  deflexo 
lunifero,  femoribus  castaneis. 

Hah.  in  Montibus  Himalayse ;  in  Mus.  Dom.  Royle. 

This  Insect  appears  to  unite  in  itself  ihe  characters  of  the  Auatic  and 
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European  species,  the  latter  rather  predomiDating  over  the  former:  it  is 
one  of  the  fiuest  forms  of  the  Himalayan  Fauna. 

Lamia  Wallichii. 

Long.  liD.  IG.  lat.  lin.  5. 

Viridisericeus,  Antennis  penicillatis,  elytris  tribus  fasciis  nigris,  binis- 
que  penicillis  doealibus  ornatis.  Antennae  corpore  longiores  et  nigro  • 
virides,  primo  articulo  subpenicillato,  tribus  sequentibus  atris,  penicillia 
magnis  pilorum  barbatis,  et  reliquis  pnbescentibus,  ultimo  tamen 
pubescentia  densiori  tecto.  Thorax  viridis,  spinosus.  Elytra  ornata 
tribus  fasciis  vix  suturam  attingentibus,  una  in  medio  elytrorum,  sccunda 
inter  mediam  ct  apioem,  tertiaque  biuis  penicillis  dorsalibus  internipta. 
Corpus  ''ubtus  nigro-  virens,  sanguinca  pubescentia  aspersum.  Segmcnta 
quatuor  abdominis  sanguineo  colore  fucata,  ultimum  omne  autem  viride 
et  nitidum.  Pedes  viridi-pubescentes,  femoribus  maculd  Tufk  ootatis 
tarsisque  infra  flavis. 

It  is  impossible  to  describe  accurately  the  beauty  of  this  Insect  ;  the 
eericeous  covering,  in  different  lights,  imitating  the  various  tints  of  opal, 
while  the  dark  fasciae  flash  with  the  iridescence  of  Labrador  felspar. 


{ 


PORUS,    Hope. 

STENIDiB,    ML. 


LONGIPALPI,   Lat. 

Corpus  oblongum  fere  parallelum  subdepressum.  Caput  mediocre 
oculis  magnis  lateralibus.  Antennae  crussae  articulis  transversis.  Man- 
dibular acutse  dente  interiori  armatae.  Labrum  transversum  integrum 
ciliatum.  Maxillae  elongatae  bilubatae.  Palpi  maxillares  longitudine 
mcdiocres  articulo  3tio.  longo  clavato,  ultimo  minimo.  Labium  elong- 
atum  apice  lanceolato,  paraglossis  lateralibus.  Palpi  labiales  breves, 
articulo  ultimo  parvo  conico.  Thorax  fere  circularia.  Abdomen  eloDg- 
atum  marginatum.  Pedes  simplices.  Tibiae  calcaribus  biois  armatae 
T  arsis  articulis  simplicibus. 

PoBUS  OGHBACEUS.  Long.  lin.  4.  lat.  lin.  }. 

Elytris  punctatis  antennis  fuscis,  mandibulisque  ad  apicem  nigris. 

Hab.  in  Montibus  Uimalayae  ;  in  Mus.  Dom.  Royle. 

This  genus  somewhat  approaches  our  European  Evaesthetus. 

APHODIUS. 

Aphodids  ibrsoularis,  Hope. 
Long.  lin.  4.  lat.  lin.  2. 
Flatus  thorace  nigro,  elytris  subaxirantiis,  fascia  media  maculis  quatuor 
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nigris,  pcdibusque  piceis.  Antcnnee  piceo  capitulo  disco.  Caput  anga- 
lis  aiiticis  ohliq\ie  truncatis.  Thorax  niger  nitidus  punctatua,  an(|^lifl 
anterioribiis  flnvis.  Elytra  flava,  sen  subaurantia,  faBci4  medi&  irregulari 
Digr^,  binis  maciilis  humcralibus,  binisquc  aliis  fere  ad  apicem  locatis 
concoloribus. 
Ilab.  io  Montibus  Himalaya ;  in  Mus.  Dom.  Royle. 

ANISOTELUS,  Hope : 
Telkphorid*. 

Antenna;  articulo  Imo.  crasso,  reliquis  multo  crassiori,  9-10  obco- 
Dices  magnitudine  paululum  crescentibus  ultimo  major!  ovate  apice 
acuto.  Mandibular  valdc  acutas.  Maxilla;  membranacese  lobo  unico  intus 
tomentoeo.  Palpi  articulo  Inio.  miuinio,  2do.  ct  quarto  aequalibus,  ulti- 
mo subsccuriforme.  Mentum  trausvcrsum.  Labrum  membranaceum 
fere  rotnndatum.  Palpi  labiales  breves,  articulo  ultimo  majori  securi- 
formi.  Caput  transversum  oculis  prominulis.  Thorax  trauBversus 
latcribus  rotundatis,  angulis  posticis  acutis  elevatis.  Elytra  sicut  in 
Tclephoris,  in  medio  nonnihil  dilatata.  Tarsi  5-articulati,  articulo 
pen  ultimo  bilobato. 

Anisotelus  Bimaculatus,  Hope. 

Long.  lin.  4^.,  lat.  lin.  2. 

Lividus,  ely tris  2  -maculatis.  Antennae  articulo  primo  testaceo,  reliquis 
fuscis.  Thorax  rufo-testaccus  nitidus,  ely  tris  pallidioribus  macula  ovali 
nigra  in  singulo  fere  ad  apicem  posita.     Corpus  infra  testa  ceum. 

Hab.  in  Montibus  Uimalayse ;  in  Mus.  Dom.  Royle. 

Elater  Ctanopterus,  Hope. 

Long.  lin.  4^.,  lat.  lin.  Ijf. 

Cyaneus,  antennis  fuscis,  marginibus  thoracis  pedibusque  rubris. 
Caput  nigrum  antennis  fuscis.  Thorax  in  medio  nigro-cyaneus,  margini- 
bus latcralibus  rubris.  Elytra  striato-punctata  subpubescentia.  Pedes 
rubris. 

Hab.  in  Montibus  Himalayse  ;  in  Mus.  Dom.  Royle. 

RiPiruoRus  Apjcaus. 

Long.  lin.  3.,  lat.  lin.  1. 

Rufus,  thorace  pedibusque  nigris,  ely  tris  flavo-rufis  quatuor  maculis 
notaiis.  Caput  atrum  ramo  antennarum  piueo,  foliisque  nigris.  Thorax 
concolor.  Elytra  flavo-rufa,  basi  nigrofasciata,  maculis  binia  fere 
mediis,  apicibusque  corporeqoe  infra  nigris.  , 

Hab.  in  Montibus  Himalaya ;  in  Mus.  Dom.  Royle.— A<7y/^*«  ZSMra- 
tions  of  the  Botany,  ^x,  of  the  Himalayan  Mountains^  Supplementary  Pari. 


1840. J  Desiderata  in  the  Entomology  of  India,  187 

(In  connexion  with  the  foregoing  the  following  Desiderata  en  /%e 
Entomology  of  India,  by  the  Rev.  F.  W.  Hope,  are  republished  from  the 
Calcutta  Journal  of  Natural  History,     No.  1.) 

i. — Parasites  of  Birds,  Lice,  (iVimtt).  Parasites  of  l?<7}/tZta  {Aeon) 
the  name  of  the  genus  and  species  should  be  given  on  which  they  are 
found.     Parasites  of  Quadrupeds,  Ticks,  &c. 

2. — Endeavour  to  ascertain  if  the  larger  Beetles  of  India  live  more 
than  one  year ;  it  is  important  also  to  ascertain  the  sexes  of  the  Atlas 
Beetles^  and  the  uses  to  which  their  horns  are  applied. 

3 —Ascertain  the  names  of  the  trees  which  yield  Resin  Aninie;  and 
if  any  other  resins  in  India  contain  insects. 

4. — Among  Coleoptera,  attend  chieOy  to  the  LameUicom  Beetles^ 
Cetonia,  Copris,  Scarabteus,  and  Baprestidcs. 

5. — Ascertain  by  dissection  of  gigantic  Coleoptera  if  the  organs  of 
hearing  are  in  the  basis  of  the  antennae  as  in  Crustacea ;  collect  the 
larvae  of  all  large  Beetles,  and  try  if  they  have  the  power  of  hearing. 

6. — Send  me  an  account  of  the  habits  of  Paussus,  and  all  the  species 
you  can  obtain. 

7. — Any  species  of  insects  infested  witli  worms,  should  be  noticed. 
The  worms  should  have  drawings  made  of  them  before  put  into  spirits. 

tj. — AH  hermaphrodite  insects  to  be  noticed,  as  well  as  irregular  copa« 
lation  of  different  genera. 

9. — All  Carrion  Beetles  to  be  attended  to.    They  are  supposed  to  be 
scarce  in  India.     The  prejudice  of  caste  and  of  religion  will  not  allow, 
many  of  the  natives  to  touch  a  dead  body  of  any  animaL 

10. — All  species  of  silk-bearing  insects  used  in  commerce,  with  their 
local  names  and  larva,  eggs,  &c.  It  is  probable  we  may  breed  the  Atlas 
Moths  in  England.  Send  Larvae  of  any,  placed  in  mould,  when  an  op« 
portunity  occurs.  Colonel  Withill  introduced  alive  into  England  Bombyx 
Selene,    Any  reports  of  the  annual  produce  of  silk  usefbl. 

11. — Cochineal^  new  species;  lotelligeDce  wanted  about  its  range. 
How  many  species  in  commerce  in  India.    Leu:  insect  abo. 

12. — Bees*  All  species  of  Bees  to  be  collected.  Any  accounts  of 
the  produce  of  honey.  The  ntUioe  names  of  Bees  much  wanted ;  any 
thing  remarkable  in  the  combs  to  be  figured.  AHpewasite  beetles  found 
in  Bees*  nests  much  wanted.  Imports  and  exports  of  honey  and  wax. 
What  arc  the  Bees  which  produce  the  wax  of  the  Chinese  candles  ?  there 
are  several  sorts. 

13. — Ants,  Collect  all  species  of  Ants— males,  females,  and  neuters. 
Ascertain  if  they  lay  up  stores  of  grain,  seeds,  &c. ;  be  careful  in  mark- 
ing the  species.    What  Aots  will  drive  out  the  White- Aots  ?    Are  tlie 
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different  kindt  employed  by  the  Datives,  to  drive  out  those  which  annoy 
them?  Experiment  on  the  formic  acid.  If  the  White- Ants*  nesU  are 
ever  used  as  ovens. 

14.—  White 'Ants.  Collect  all  species;  attend  to  their  parasites,  par- 
ticularly the  Beetleit  which  attack  them,  and  are  found  in  their  nests. 

15. — What  insects  are  eaten  as  food  ?  Their  Indian  names.  What 
Locnets  are  eaten,  &c.  ? 

16. — Mark  those  insects  which  cause  any  particular  destruction  of 
crops,  and  if  the  destruction  is  periodical. 

17. — Mark  all  luminous  insects.  Ascertain  if  the  Ltxntem  Fhf  is 
luminous^  it  is  disputed. 

18.— What  species  of  Myfrale  are  iu  India?  Their  habits.  What 
spiders  yield  silks,  such  as  are  found  in  commerce  ? 

19. — What  species  of  vesicatory  insects  are  used  in  India  ?  If  any 
besides  Lytta  and  Mylahris,  If  any  insects  are  used  medicinally.  Their 
names. 

20.  Record  any  instance  of  death  occasioned  by  insects,  by  Bees, 
Wasps,  Hornets,  or  by  Flyblowing,  &c.  Any  ailments  produced  by  in« 
sects  swallowed  in  the  larva  state,  &c. 

21. — Is  Resine  Anlme  a  preservative  against  the  attacks  of  insects  f 
Said  to  be  used  in  corking  bottles.  Is  cloth  coloured  by  Indigo  ever  at- 
tacked by  the  White- Ants  and  other  insects  ? 

22. — Any  native  remedies  against  Cockroaches  ?  Collect  all  species 
of^  and  particularly  all  sorts  of  Earwigs, 

23.— Native  remedies  used  after  the  stings  of  insecta,  and  the  attacks 
of  Gnats,  Scorpions,  Centipedes,  &c. 

24. — Note  all  insects  infesting  houses.  Does  any  true  Ptinu$  occur  in 
the  East  Indies  ? 

25.— Species  oiJEstrus  attacking  qnadrupeds ;  collect  them.  Do  any 
attack  man  in  the  East  ? 

26.— Collect  all  Aquatic  Beetles.  Do  the  Gyrene  of  India  emit  a  pe- 
culiar smell  ?    Do  the  Cardbe  emit  an  ammoniacal  odoor  ? 

27.-  Collect  all  Land-Crabs  and  inland  Cruskicea, 

28.— Observe  particularly  the  insects  which  destroy  com,  rice,  and  all 
•tores.    What  checks  are  in  use  ? 

29.— Note  any  extraordinary  migration  of  Caterpillars,  and  indeed  of 
all  other  insects. 

30.— The  MoU  Cricket  of  the  East  Indies.    What  are  its  habtU  ? 

31.-*Note  the  appearance  of  the  clouds  of  Locusts* 

32. — What  are  the  preservatives  used  by  the  Indiana  in  guarding  their 
ftathen  and  shawls  P  Colocynth  supposed  to  be  uaed. 
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33. — What  genera  and  species  of  insects  arc  used  by  the  natives,  in 
necklaces  and  ornaments,  &c.  ? 
34.— The  habits  of  the  large  iS'^c^Btftf/Ztf*.    Do  they  destroy    leayes? 
35. — Note  all  odorous  smelling  insects. 
3G.~Are  Beehives  in  use  in  India  ?  Send  specimeDs  of  domestic  Bees, 

if  they  arc  domesticated. 

37._Ia  the  Sherifah,  or  Custard- Apple  seed,  injurious  to  vermio  P 
Flics  are  reported  never  to  settle  on  the  tree  or  its  fruits.  Aots  will 
attack  both. 

38.— From  what  quarters  chiefly  do  clouds  of  Locusts  come  ? 


IX. — Memoir  on  the  Mammalogy  of  the  Himalayai.-^ByWM,  Ooilbt, 
Esq.,  M.A.,  Fellow  of  the  Royal  Astronomical^  Oeologicol^  Xtmueaa, 
and  Statistical  Societies ;  Secretary  of  the  Zoological  Society, 

In  the  early  part  of  the  year  1833,  Professor  Royle  put  into  my  hands 
an  extensive  Collection  of  Zoological  Specimens,  made  during  his  excur- 
sions through  the  Western  parts  of  the  Himalayan  Mountains,  of  which 
the  rich  Botanical  results  are  now  in  course  of  publication,  with  a  request 
that  I  would  furnish  him  with  a  Catalogue  RaisonnSe  of  the  different 
species  of  which  it  contained  the  spoils,  to  be  added  as  an  Appendix  to 
his  work.  Whilst  occupied  in  this  easy  and  unostentatious  task,  various 
observations  presented  themselves,  which  induced  me  to  propose  to  my 
friend  a  slight  alteration  of  his  original  plan,  so  as  to  embrace  a  general 
outline  of  the  Mammalogy  of  the  Mountain  Regions  of  Northern  India, 
for  the  purpose  of  exhibiting,  at  one  view,  the  intimate  relations  which  I 
soon  perceived  to  subsist  between  the  animal  productions  of  this  elevated 
and  extensive  mounUun  chain  and  those  of  Northern  Europe,  Asia,  and 
America.  It  soon  became  obvious,  in  fact,  that  the  Zoology,  like  the 
Botany  of  the  Hills,  differed  essentially  from  that  of  the  sultry  plains  of 
India,  which  skirt  their  southern  base ;  that,  though  occasionally  mixed 
with  tropical  forms,  it  was,  upon  the  whole,  of  a  character  closely  re- 
sembling that  of  the  more  temperate  and  northern  latitudes ;  and  that 
the  insulated  position  of  these  remarkable  mountains,  exhibiting,  as  they 
do,  the  rare  and  interesting  phenomenon  of  a  temperate  and  even  a  boreal 
climate  on  the  very  confloes  of  the  tropic,  where  the  summer  heat  is  ne« 
cessarily  greater  than  even  under  the  equator  itself  gave  an  importance 
to  the  inquiry,  as  connected  with  the  geographical  distribution  of  Ani- 
mal Life,  which  promised  the  most  important  results.    The  nature  of  the 
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probI(»m,  indeed,  and  the  very  different  conditions  of  Animal  Life,  as 
compared  with  that  of  Vegetables,  forbade  me  to  anticipate  the  discovery 
of  laws  of  distribution  in  the  Animal  Kingdom,  so  definite  and  circnm- 
scribed  as  those  which  Baron  Humboldt  has  established  with  regard  to 
Plants  ;  the  principle  of  animality,  if  I  may  be  allowed  the  expression, 
possesses  an  innate  power  of  adaptation  which  renders  Animals  in  some 
measure  independent  of  climate,  particularly  as  compared  with  Vegeta- 
bles, and  which  increases  in  proportion  as  we  ascend  in  the  scale  of  life; 
but  I  felt  that  if  any  such  laws  of  geographical  distribution  prevailed  in 
Zoology,  they  might  naturally  be  expected  to  be  exhibited  most  clearly 
and  unequivocally  on  a  theatre  like  this,  and  therefore  that  the  opportu- 
nity should  not  be  neglected  of  investigating  the  circumstances  of  a 
problem  which  appeared  to  promise  so  much  scien title  interest. 

From  the  observation  just  made,  viz.  that  the  power  which  all  animals 
possess,  in  a  greater  or  less  degree,  of  adapting  themselves  to  different 
varieties  of  climate,  and  of  withstanding,  uninjured,  the  effects  of  tem- 
peratures foreign  to  their  natural  habits,  increases  in  proportion  as  we 
ascend  from  the  lower  to  the  higher  tribes,  it  will  be  seen  that  the  Mam- 
malia— the  class  which  I  had  undertaken  to  review— form  one  of  the 
most  unfavourable  groups  for  the  discussion  of  this  important  question. 
Indeed,  were  it  not  from  their  limited  powers  of  locomotion,  they 
would  be  the  very  worst  of  all,  because  their  high  position  in  the 
scale  of  life,  and  the  superior  intelligence  and  resources  with  which 
it  endows  them,  necessarily  protect  them  against  changes  and  casualties, 
which  would  prove  fatal  to  more  simply  organized  beings  ;  but,  deprived 
of  the  powers  of  flight,  ordinary  Mammals  have  not  the  means  of  travers- 
ing the  wide  deserts  and  oceans,  which  separate  the  habitable  portions  of 
the  earth  :  the  nature  of  their  locomotive  powers  consequently  confines 
them  to  particular  regions ;  and,  in  spite  of  the  more  fiivourable  circum« 
stances  of  their  physical  organization,  their  more  varied  resources  and 
superior  intelligence,  they  afford  better  materials  for  studying  the  problem 
of  geographical  distribution,  than  the  kindred  class  of  Birds,  whose  &culty 
of  rapid  flight  enables  them  to  set  oceans  and  deserts  equally  at  defiance, 
in  passing  to  the  most  distant  quarters  of  the  globe,  and,  as  it  were,  to 
choose  their  own  temperature  and  climate  in  the  boundless  fields  of  air. 
Hence  it  is  that  the  circumstances  of  the  important  problem  of  geographical 
distribution  are  less  favourably  presented  in  Ornithology  than  in  Mamma- 
logy ;  but,  with  this  exception,  the  observation  above  made  holds  good 
throughout  all  other  classes  of  animals,  and  the  simplest  tribes  will  al- 
ways be  found  to  present  the  most  certain  results.  Insulated  fami- 
lies also  occasionally  occur,  which  possess  peculiar  advantages  for  the 
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prosecution  of  this  inquiry  ;  as,  for  instance,  in  the  case  of  fresh- watcT 
Fishes,  than  which  I  am  acquainted  with  no  other  group  of  animals  so 
well  calculated  to  illustrate  the  laws  of  geographical  distribution,  or  so 
likely  to  repay  a  careful  study  under  this  point  of  view ;  and  I  am  only 
surprised  that  no  competent  Ichthyologist  has  hitherto  occupied  himself 
with  so  promising  an  inquiry. 

The  only  other  principle  which  can  well  be  regarded  as  influencing  the 
geographical  distribution  of  Animals,  nz.  the  dispersion  of  Plants,  upon 
which  all  Animals  live,  either  mediately  or  immediately,  is  obviously  sub- 
ordinate to  that  of  climate,  with  which  it  has  been  shown  to  be  most  in- 
timately connected.     On  a  limited  scale  the  distribution  of  particular 
species  may  be  seriously  affected  by  the  influence  which  civilization  and 
cultivation  produce  upon  the  face  of  particular  countries  ;  wild  animals 
necessarily  disappear  with  the  woods  and  forests  which  afforded  them  food 
and  shelter  ;  the  Wolf,  the  Bear,  and  the  Beaver,  have  thus  disappeared 
from  our  own  country  ;  the  Capcrcalzlc,  exterminated  about   a  century 
ago,  is  once  more  spreading  rapidly  over  the  pine  forests  of  Scotland  ;  but 
these  are  partial  cases,  which  do  not  bear  upon  the  general  problem  of 
geographical  distribution  ;  and  it  is  obvious,  that  upon  the  great  theatre 
of  nature,  climate  and  temperature  are  the  only  laws  which  regulate  it, 
limited,  indeed,  by  the  physical  structure  of  the  animals,  as  has  been   al- 
ready observed,  and  by  their  powers  of  transporting  themselves   to  dis- 
tant regions.     Hence  it  is  that  terrestrial  and  fresh-water  tribes  are  more 
favourable  for  this  study  than  marine  or  pelagic  ;  though  even  among  the 
latter,  the  comparative  simplicity  of  their  structure,  and  their  consequent 
susceptibility  of  changes  in  temperature,   rencfer  the  habits  of  different 
genera  and  species  more  definite  and  confined  than  might  otherwise  be 
expected.     Of  the  former,  again,  land  and  fresh -water  MoUusks  being 
among  the  most  simply  organized,  are  consequently  most  limited  in  point 
of  range  ;  the  species  of  Insects  are  almost  equally  confined,  unless  in  the 
case  of  certain  tribes,  which  are  susceptible  of  being  transported  to  distant 
countries  in  wood  and  other  extraneous  substances  ;  next  follow  Reptiles 
and  fresh -water  Fishes  ;  and,  last  of  all.  Birds  and  Mammals  ;  the  former, 
as  already  observed,  having  an  almost  unlimited  range   of  habitat,  from 
the  facilities  which  they  derive  from  their  powers  of  flight,  of  passing  to 
the  most  distant  quarters  of  the  globe.  The  common  Sparrow,  the  Snipe, 
and  the  Woodcock,  for  instance,  are  fouo^  the  Himalayas  and  in  Japan, 
as  well  as  in  the  North  of  Europe ;  natun  has  endowed  these  birds  with 
means  of  traversing  the  arid  climes  and  extensive  deserts  which  intervene 
between  these  localities,  which  she  has  denied  to  Quadrupeds ;  and  hence 
we  must  not  expect  to  find  the  Badger  and  the  Fox  so  widely  distributed 
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as  the  Owl  and  the  wUd  Goose.    But  if  the  same  species  of  Mammals 
are  confined  to  particular  regions,  the  great  question  still  remains,  whe- 
ther similar  regions,  wherever  situated,  or  however  separated  from  one 
another  by  inten'ening  seas  and  deserts,  produce  kindred  or  analogous 
species  of  Mammals  ?  and  it  is  the  general  solution  of  this  question  in  the 
afiirmiitive,  as  far  at  least  as  the  great  continents  of  the  globe  are  con- 
cerned, which  renders  the  Mammalogy  of  the  Himalayas  so  interesting 
in  this  point  of  view.    We  have  here  an  insulated  territory  on  the  con- 
fines of  the  tropic,  with  a  climate  varying  from  the  most  intense  heats 
of  the  Equator  to  the  greatest  rigours  of  the  Pole ;  and  we  shall  find,  in 
discussing  its  animal  inhabitants,  that  it  presents,  as  it  were,  an  epitome 
of  the  Mammalogy  of  the  world  ;  an  intermixture,  or  rather  a  succession 
of  species  and  genera  similar  to  that  which  we  meet  in  travelling  firom 
India  to  Kamtschatka,  or  from  Brazil  to  Labrador. 

Having  thus  fully  explained  the  objects,  it  now  only  remidns  for  me 
to  acknowledge  the  sources  from  whence  I  have  derived  the  materials  of 
the  following  Memoir.    The  principal  of  these  has  been,  of  course,  the 
Collection  of  Professor  Royle  himself,  and  the  few  notes,  rendered  par- 
ticularly valuable,  however,  by  containing  the  native  names  and  locali- 
ties, made  by  that  gentleman  during  his  tours.    Besides  which,  the  ex- 
tensive Collections  of  the  British  Museum,  of  the  Museums  of  the  Zoo- 
logical Society,  the  East- India  Company,  and  various  private  collections 
of  less  note,  which  are  occasionally  made  by  Officers,  and  sent  to  their 
friends  in   this  country,  many  of  which  1  have  had  the  good  fortune  to 
examine,  have  furnished  me  with  valuable  materials ;  whilst  the  different 
Notices  and  Memoirs  on  Indian  Zoology,  dispersed  through  the  pages  of 
the  Asiatic  Researches,  the  Journal  of  the  Asiatic  Society  of  Bengal, 
the  Zoological  Proceedings,  and  other  similar  publications,  have  been 
consulted  with  the  greatest  advantage.    By  carefully  quoting  mj  aatho- 
rities,  I  have  invariably  taken  care  to  distinguish  what  I  have  seen  or 
know  myself,  from  what  is  merely  given  on  the  faith  of  others.    Tet  with 
all  these  resources  at  my  command,  I  have  found  my  materials  much  too 
limited  to  give  any  thing  beyond  a  mere  outline  of  the  Mammalogy  of 
the  Himalayas ;  but  if  this  Memoir  should  prove  to  be  the  means  of  in- 
ducing future  travellers,  or  residents,  in  those  interesting  regions,  to  fill 
up  the  sketch  thus  imperfectly  traced,  or  assist  them  to  distinguish  what 
is  already  well  known,  from  what  still  continue  to  be  desiderata,  in  these 
inquiries,  it  will  not  have  heft  without  its  use.    The  present  time, 
indeed,  is  peculiarly  fiivourable  for  such  pursuits.    India  now  contains 
many  able  and  zealous  naturalists ;  and  what  is  not  less  fortunate,  has  a 
Nobleman  for  its  Supreme  Governor  who  both  understands  and  can  ap- 
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predate  the  value  of  their  pursuits.  Drs.  Cantor,  M'Clelland,  and  Fal- 
coner, are  skilful  and  practised  observers ;  and  Mr.  Hodgson  appears 
only  to  want  access  to  European  libraries  and  museums,  an  advantage 
unfortunately  beyond  the  reach  of  the  Indian  Naturalist,  to  illustrate  the 
Mammalogy  of  Nepal  in  the  most  ample  and  satisfactory  manner. 

Before  leaving  this  part  of  the  subject,  I  shall  take  the  opportunity  of 
offering  a  few  remarks,  which  may  be  useful  to  that  numerous  class  of 
intelligent  and  educated  gentlemen,  who  are  dispersed  over  every  part  of 
India ;  and  who,  from  their  taste  for  field  sports  and  the  facilities  afford- 
ed by  their  situations,  have  the  means  of  making  the  most  valuable  ob- 
servations in  various  departments  of  Natural  History ;  but  which  are  too 
oflen  neglected,  not  from  any  deficiency  of  zeal  or  inclination  on  the  part 
of  the  observers,  but  from  a  want  of  practical  experience  in  observing, 
from  the  difficulty  of  naming  and  describing  the   animals  which  fall 
under   their  notice,  and  from  not  knowing  exactly    what  points    to 
attend    to.    An  accurate    knowledge  of  specific  differences,  however, 
is  by  no  means    indispensable  for  this  purpose  ;  generally  speaking, 
it  is   sufficient   to  indicate  the  affinity   of  the  animal   to   the  most 
approximate  European  species,  and  to  ascertain  its  native  name,  in  orde'' 
to  enable  the  more  practised  Zoologist  to  recr>gnize  it  with  sufficient  ac« 
curacy,  especially  if  the  forms  of  the  feet,   teeth,  ears,  &c.  be  carefully 
noted  :  but  the  main  points  to  be  attended  to,  and  those,  unfortunately, 
which  the  generality  of  observers  most  neglect,  are  the  habits  and   eco- 
nomy of  the  animals  which  fall  under  their  notice ;  their  manners,  whether 
aquatic,  arborial  or  terrestrial ;  whether  they  inhabit  burrows,  or  reside 
among  thick  jungle,  or  on  the  naked  open  plain ;  whether  they  live  in  socie- 
ty or  solitary  ;  the  number  of  young  which  they  produce  at  a  birth ;  their 
period  of  gestation;  the  duration  of  life;  their  instincts,  and  the  stra- 
tagems  whioh  they  employ  to  capture  their  prey  or  to  escape  from 
their  enemies ;   the  nature  of  their  food ;    whether  they  hibernate  or 
migrate  from  place  to  place,  according  to  the  season;    whether  they 
are  turned  to  any  account  by  the  natives,  or  are  capable  of  yielding  any 
products  applicable  to  the  purposes  of  commerce  or  domestic  economy. 
These,  and  other  similar  inquiries,  of  the  utmost  importance  to  the 
philosophical  Zoologist,  are  within  the  ordinary  range  of  daily  observa- 
tion to  most  gentlemen  in  India,  with  respect  to  many  rare  and  interest- 
ing animals ;  whilst  they  are,  generally  speaking,  attended  with  so  little 
trouble,  and  at  the  same  time  productive  of  so  much  mental  recreation 
and  instruction,  that  it  is  only  surprising  how  much  they  have  been 
heretofore  neglected.    One  principal  caoae  of  the  apathy  which  our 
countrymen  in  India  have  shown,  if  not  in  making,  at  least  in  recording, 
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their  observations  on  various  branches  of  Natural  History,  may,  indeed, 
have  arisen  from  the  want  of  some  common  central  institution,  where 
they  could  be  properly  arranged  and  published  ;  but  the  establishmeDt 
of  the  Zoological  Society  of  London,  and  the  unrivalled  resources 
\\liich  it  possesses,  offer  facilities  for  this  purpose,  which  it  is  hoped 
will  hereafter  be  made  extensively  available  by  Englishmen  in  all 
parts  of  the  world.  It  is  scarcely  necessary  to  add,  that  any  interesting 
details  relative  to  the  habits  and  manners  of  foreign  animals,  observed  in 
their  native  climates,  will  be  gladly  received  from  any  quarter,  and 
published  in  the  Proceedings  of  the  Society  ;  especially  if  accompanied 
by  the  skins  of  the  animals  (the  skulls,  legs,  and  tail,  being  carefully 
preserved),  for  the  purpose  of  identification.  The  Journal  of  the  Asiatic 
Society  contains  numerous  articles  on  Natural  llistory,  but  its  contributi- 
ons iu  this  department  are  fewer  than  could  be  wished :  whilst  the 
Bengal  Sporting  Magazine,  hitherto  in  a  great  measure  confined  to  mere 
journals  of  shooting  excursions,  might  likewise  be  made  a  ready  and 
appropriate  medium  for  the  publication  of  such  observations ;  and  the 
contributions  of  its  various  correspondents  prove  them  abundantly  quali- 
fied for  this  higher  and  more  important  object. 

These  introductory  observations  being  premised,  I  shall  now  proceed 
to  enumerate  such  Mammals  as  I  know  to  inhabit  the  great  Oimalayan 
Chain  ;  and  without  following  any  formal  arrangement,  shall  throw  them 
into  such  natural  groups  or  families,  as  appear  best  suited  to  illustrate 
their  geographical  distribution  with  respect  to  climate  and  temperaturei 
the  principal  object  of  the  present  Memoir. 

QUADRUMANA. 

Throughout  Bengal  and  tfaie  nothern  provinces  of  British  India,  there 
appear  to  be  only  two  species  of  Simue^  the  Hoonuman  {Semnopiikeeui 
Entellus)^  and  the  Bhunder  (Papio  Rhesus)  ;  both  of  which  ascend  the 
hills  to  a  very  considerable  elevation  during  the  summer  heats,  and  return 
again  to  the  plains  at  the  commencement  of  the  cold  season.  This 
migration  is  a  very  interesting  fact  in  the  history  of  these  Simia  ;  it  is  the 
only  instance  of  a  similar  phenomenon,  which  has  been  recorded  of  this 
family  of  Mammals,  and  may  become  of  great  value  in  its  application  to 
geological  reasoning  on  the  climate  and  temperature  of  Europe  during 
the  tertiary  epochs,  in  the  deposits  of  which  periods  the  bones  of  Apes 
and  Monkeys  have  lately  been  found,  associated  with  the  remains  of 
Fachydermata,  and  other  inhabitants  of  more  tropical  latitudes.  The 
Hoonuman,  called  Lungoor  by  the  Hill  tribes,  is  not  unfirequently  found  at 
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an  elevation  of  from  9,000  to  11,000  feet,  as  among  the  Pine  forests  in  the 
neighbourhood  of  Choor,  and  sometimes  even  at  the  verge  of  the  snow- 
line. Nay,  it  even  appears  to  have  succeeded  in  crossing  the  mountains; 
Turner*  mentions  having  seen  a  large  troop  of  these  monkeys  in  Bootan, 
where  thev  are  held  in  the  same  veneration  as  in  Hindustan;  and  that  it 
has  found  its  way,  and  is  capable  of  subsisting  in  a  state  of  nature,  at  a 
considerable  elevation,  and  a  comparatively  low  temperature,  is  sufficiently 
evinced  by  these  facts,  as  well  as  by  the  testimony  of  Fraser,f  Traill  J 
and  other  intelligent  travellers.  Dr.  Royle  found  it  common  enough  in 
the  neighbourhood  of  Hurdwar  in  April,  and  on  Tuen  and  Manma  at 
9,000  feet  of  elevation  in  the  latter  end  of  Mav  and  in  June. 

The  Bhunder,  Bender,  or  Bandar,  the  Common  Monkey  of  Bengal  and 
Upper  India    (Fapi'o  Rhemis),  thougii  said  by   Mr.    Hodgson  to   exist  in 
the  central  regions  of  Nepal,  only  in  the  vicinity  of  the  temples,  and   in  a 
semi-domestic  state,  whence  he  conjectures  it    to  have  been  introduced 
from  religious  motives,  is  also  reported  to  abound  in  Kumaon  ;  and   it  is 
highly  probable,  that  the  nearly  allied  species  (Papio    Assamensis)  lately 
discovered  by  Mr.  M*Clelland  in  Assam,  ascends  the   more  eastern  hills, 
as  its  congener  does  the  central  and  western  ranges.     Of  this,  however, 
we  have  no  positive  knowledge,  though  Ihe  clope   affinity  of  the  animals 
gives  a  strong  degree  of  probability  to  the  fact  ;    but  the  various   species 
of  Monkeys  which  Mr.  Fraser  thinks  may  be  found  along  the  upper  courses 
of  the  Jumna  and  Ganges,  rest  on  more  questionable   authority  ;  and  it  is 
not  unlikely  that  this  intelligent  traveller,  as  indeed  he  has   himself  cod- 
je  :tured,  was  deceived  by  distance,   variety  of  size,   and  other   circum- 
stances, which  give  a  very  different  appearance  to  individuals  of  the  same 
species.     Mr.  Hodgson§  gives  the    Bonnet  Monkey    {Cercopithectis  ra^ 
diatus)  as  a  native  of  Nepal ;  but  this  species  is  confined,  as  far  as  at  pre- 
sent known,  to  the  Peninsula  and  western  coast  of  India,  and  seems  to 
have  been  confounded  by  Mr.  II.  with  the  Papio  Rhesus,  or  Bhunder  of 
Hindustan.     The  same  gentleman,  in  a  letter  to  the  Zoological  Society, 
written  some  years  ago,  mentions  that  his  shooters  were  once  alarmed  in 
the  Kachar,  or  Alpine  regions  of  Nepal,  by  the  appearance  of  a  wild  man, 
which  walked  erect,  was  covered  with  long  dark  hair,  and  had  no   tail. 
The  improbability  of  finding  a  real  Ape  in  such  a  situation  led  him  to 
question  the  truth  of  the  report ;  but  it  is  well  known  that  the  woods  of 
the  lower  ranges  to  the  east  of  Nepal  contain  at  least  one  species  of  Gib* 
boD,  Hylohates  Scyritiu^  called  Ilooho  or  Uooloc  by  the  Assamese  ;  and 

*  Journey  to  Thibet,  p.  147.  i  Journey  in  the  Himalay as.  p  ^L 
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it  is  not  improbable  that  indivi<1ua1s  may  occasionally  wander  to  the  higher 
and  more  remote  forests  of  the  Central  Hills. 

CHEIROPTERA. 

When  it  is  recollected  that  of  the  sixteen  species  of  Bats,  now  known 
to  inhabit  the  Hritish  islands,  no  fewer  than  ten  have  been  discovered 
within  the  last  few  years,  it  will  not  appear  surprising  that  we  should  be 
80  imperfectly  acquainted  with  this  department  of  Himalayan  Mamma- 
logy.    Mr.  Hodgson,  indeed,   is  the  only  author  who  has  fumiahed  ns 
with  any  details  on  the  subject :  his  *^  Synopsis  of  the  Vespertilionidae 
of  Nepal,"  published   in  the  Journal  of  the  Asiatic   Society  of  Bengal, 
vol.  ir.  p.  699,  contains  an  enumeration  of  seven  species  of  Cheirojttera : 
but,   as  he   himself  very   candidly  observes,   his  specific  identifications 
must  be   received  with  considerable  caution,  from  his  want  of  acceaa  to 
extensive  libraries  and  museums,  for  the  purpose  of  comparison.     Of  the 
two  species  of  Pteropus,  for  instance,  which  he  has  there  briefly  deacrib* 
cd   under  the  names  of  P.  leucocephalus  and  P,  pyrivorus,  the  former 
does  not  appear  to  differ  from  the  P,  mediiu  or  Edwarddii  of  tbe  Plains ; 
and  the  probability  of  its  identity  with  that  species  is  increased  by  the 
fact,  which  Mr.    Hodgson  mentions,  of  its  only  visiting  the  temperate 
regions  of  Nepal  during  the   autumn,  returning  of  course  to  the  more 
sultry  plains  uf  India  on  the  approach  of  the  cold  season.    The  Pter^pmu 
rubiCoUis  of  Mr.  M'Clclland's  *'  list  of  objects  of  Natural  History  collected 
in  Assam,**  is  likewise  identical  with  the  P,  EdtcardsiL    The  only  other 
species  of  tailless   Pteropus  known  to  inhabit  the  continent  of  India, 
Pteropun  Dvssumieri,  is  very  different  in  its  characters  from  Pteropus 
mediwt;  And  M  Dr.  Royle  brought  undoubted  specimens  of  this  latter 
species  from  the  lower  hills  a  little  farther  west,  it  is  but  reasonable   to 
suppose  that  it  is  equally  common  in  Nepal,  and  consequently  identical 
with  Mr.  Hodgson*s  animal.    The  Pteropui  pyrtvorvs^  to  jndge  from  the 
short  description  given  by  Mr.  Hodgson,  appears  to  be  less  questionably 
a  new  species  :  it  belongs  to  the  second  section  of  the  genus,  having  a  short 
tail,  partly  free  and  parti jf  enveloped  in  the  membrane,  and  derives  its  spe- 
cific name  from  the  depredations  which  it  commits  among  the  ripe  pears 
in  the  central  regions  of  Nepal.    Tbe  migratory  habits  ascribed  to  these 
Pteropi  are  common  to  the  Pteropm  poUocephalus  of  New  South  Wales, 
and  many  other  species  of  the  same  genus  ;  for  these  large  fnigivoroas 
Cheiroptera  are  essentially  tropical  in  their  habitats,  and  only  visit  moro 
temperate  climates  during  the  summer  and  autumn  heats,  when  the  ripe 
fruits  tempt  them  to  wander  firom  their  native  regions.    They  are  coDse- 
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quently  but  occasional  visitors  to  the  higher  elevations  and  latitudes  of 
the  globe  ;  and  the  Pteropus  dasymalbts  and  Pteropus  pselaphon,  which 
have  been  hitherto  observed  only  in  Japan,  comparatively  a  high  latitude 
for  these  animals,  do  not  probably  form  an  exception  to  the  general  law. 
Of  the  Insectivorous  Cheiroptera^  a  family  far  more  abundantly  and 
extensively  dispersed  over  the  surface  of  the  globe,  Mr.  Hodgson  indi- 
cates only  Hve  species  as  natives  of  Nepal.  Three  of  these  are  describ- 
ed as  VespertilioneSy  by  the  specific  names  o^/ormosa^  fuliginosa,  and 
lahiata^  and  two  as  Rhinolophiy  by  the  names  of  armiger  and  tragatus 
respectively ;  but  without  a  more  careful  examination  and  comparison  with 
other  species  than  Mr.  Hodgson  had  it  in  his  power  to  make,  it  is  impos- 
sible to  say  how  far  these  Bats  may  be  distinct  from,  or  identical  with, 
species  already  described.  One  thing  at  least  is  certain,  that  the  tempe- 
rate and  more  elevated  regions  of  the  Himalayas  must  contain  many 
species  of  Irtsectivorons  Cheiroptera,  still  unknown  or  undistinguished^ 
besides  those  enumerated  by  Mr.  Hodgson  ;  it  has  been  already  observed, 
that  this  section  of  the  family  is  very  widely  and  generally  distributed  in 
temperate  climates  ;  and  the  rich  harvest  which  has  attended  the  re- 
searches of  British  naturalists,  within  the  last  few  years,  in  their  own 
country,  ought  to  stimulate  our  Indian  brethren  to  a  pursuit  which  can- 
not fail  to  be  rewarded  by  still  more  extensive  discoveries.  It  would 
be  extremely  interesting,  for  example,  to  procure  a  complete  series  of 
Himalayan  Bats,  with  the  seasons,  temperatures,  and  elevations  at  which 
they  were  captured  carefully  noted  down,  so  as  to  compare  them  with 
analogous  species  of  higher  latitudes,  and  thus  ascertain  what  law  of 
succession  the  different  forms  may  follow,  or  within  what  limits  they  may 
be  confined  in  respect  to  temperature,  in  their  geographical  distribution 
over  the  surface  of  the  earth.  Speaking  of  these  Insectivorous  Bats,  Mr. 
Hodgson  observes,  that  **  they  are  neither  migratory  nor  subject  to  hi- 
bernation ;"  two  properties  which  in  more  northern  climates  would  be  con- 
sidered incompatible  with  one  another,  and  which  even  in  the  central 
regions  of  the  Himalayas  require  a  very  careful  revision  before  they  can 
be  admitted  as  established  facts.  I  am  not  aware  that  thi^se  animals 
ever  migrate  in  any  climate ;  hibernation  is  the  resource  which  nature 
has  provided  to  preserve  them  during  the  season  when  their  natural  food 
disappears  ;  and  it  is  the  general  opinion,  that  even  within  the  tropics, 
the  Insect- feeding  Bats  go  to  sleep  at  certain  seasons,  as  they  do  through- 
out the  winter  in  more  northern  latitudes  :  should  the  fact  be  otherwise, 
it  would  prove  a  highly  interesting  addition  to  our  knowledge  of  their 
habits;  but  it  is  postible  that  Mr.  Hodgson  may  have  been  led  into  error, 
by  the  casual  appearance  of  a  few  individuah)  during  an  occasional  fine 


148  Mammalopj  of  the  Himalayas,  [Jrtr 

eveninrr,  as  soiiietiines  occurs  in  Britain  even  in  the  depth  of  winter.  The 
bubject  is  well  worth   the  attention  of  Indian  Zoologists. 

INSECTIVORA. 

Ascending  gradually  from  xhe  frugivorous  Cheiroptera  of  the  Plains  of 
India,  which  A  iMt  thrt  hills  only  during  the  summer  heats,  through  the 
insectivorous  genera  of  the  same  family,  which  remain  throughout  the 
whole  year,  we  next  come  to  the  Tnsectivora,  properly  ao  called  ;  a  family 
which  belongs  almost  exclusively  to  the  temperate  regions  of  the  earth  ; 
and  of  which  it  is  therefore  extremely  interesting  to  find  the  common 
forms  of  Europe  and  Northern  Asia  occurring  in  the  analogous  climates 
of  the  Himalayas.  No  fewer  than  three  distinct  species  of  Hedgehogs, 
for  instance,  have  been  described  from  the  Western  Hills : 

Erinaceus  spatangns^  a  small  dark -coloured  species,  not  more  than 
twice  the  size  of  a  large  moupe  ; 

Erinaceus  Grat/ii,  of  a  grizzled  black  and  yellow,  from  the  spineff 
being  anuulatcd  with  these  two  colours,  rather  smaller  than  the  common 
European  species ;  and 

Erinacvus  collaris^  by  some  supposed  to  be  identical  with  E.  Qrayii^ 
bat  easily  distinguished  by  a  white  collar  half  surrounding  the  neck.  All 
these  species,  however,  require  a  careful  revision  ;  they  are  founded  on 
single  specimens,  those  of  the  two  former  deposited  in  the  Zoological 
Society's  Collection,  that  of  the  last  in  the  British  Museum,  and  of 
which  a  figure  is  published  iu  the  Indian  Zoology  of  Messrs.  Ilardwicke 
and  Gray.  It  is  possible  that  more  extensive  and  accurate  observation 
may  prove  the  whole  three  to  be  identical :  at  all  events,  it  is  certain 
that  one,  either  of  these,  or  a  different  species  {Erinaceus  indicus  of 
Royle's  Illustrations,  &c.  p.  6),  inhabits  the  neighbourhood  of  Delhi, 
where  it  would  be  interesting  to  observe  the  phenomena  attending  its 
hibernation,  such  as  the  temperature  of  its  body,  the  nature  of  its  respi- 
ration, &c.  during  the  period  of  repose.  Mr.  Hodgson,  in  the  letter  to 
the  Zoological  Society,  already  referred  to,  denies  that  there  are  any 
Hedgehogs  in  Nepal,  but  mentions  a  small  dull  slaty-blue  variety  of  the 
common  Indian  Shrew  or  Musk  Rat  (Sorex  indicus J^  as  common  in  the 
lower  and  central  regions,  to  which  he  speaks  of  it  as  being  confined. 
Other  species  no  doubt  exist  in  the  more  temperate  parts  of  the  moun- 
tains, though  their  small  size  and  shy  habits  screen  them  from  observa- 
tion. The  same  gentleman  mentions  the  Mole  (Talpa),  as  abounding  in 
the  Kachar,  or  northern  region  of  Nepal,  and  Traill*   says  it  is  common 

*  Asiatic  Retfcarches,  vol.  xvi.  103. 
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in  Kernaon  ;  but  no  one  appears  to  have  described,  or  even  examined  it, 
and  we  are  ignorant  of  every  thing  relating  to  it,  except  the  name.  It 
will  probably  prove  to  be  a  distinct  species  from  its  European  congener, 
if  it  exist  at  all ;  but  the  question  is  involved  in  great  doubt,  and  is  well 
worthy  of  a  careful  examination. 

CARNIVORA  PLANTIGRADA. 

Of  this  family,  the  majority  of  which  likewise  belong  to  the  temperate 
regions  of  the  earth,  various  forms  and  species  occur  among  the  Himalay- 
as. First,  of  the  g'^nus  Ursus,  we  have  the  BhaloOy  or  Common  Bear  of 
India  {Ursus  lahiatus)^  and,  according  to  Mr.  Hodgson,*  the  Malay  Bear 
{Ursus  Maluyanus)^  inhabiting  the  Turai,  or  sultry  regions,  at  the  base 
of  the  mountains,  to  which  localities  he  appears  to  intimate  that  they 
are  confined.  But  the  habitat  here  assigned  to  the  Malay  Bear  is  ex- 
tremely doubtful.  It  rests  solely  on  the  authority  of  Mr.  Hodgson, 
who,  from  the  want  of  proper  means  of  comparison,  is  often  mistaken  in 
the  identification  of  species ;  moreover,  we  have  never  received  this 
animal  from  any  part  of  Continental  India,  but  only  from  the  great 
islands  of  the  Indian  Archipelago;  and  it  is  therefore  not  improbable 
that  it  may  have  been  in  this  instance  confounded  with  the  Ursvs  Thihe- 
tanus^  which,  from  the  general  similarity  of  the  two  species,  may  have 
readily  happened.  Mr.  Hodgson,  indeed,  expressly  mentions  this  latter 
species  as  an  inhabitant  of  the  Central  and  Northern  regions  of  Nepal  ; 
and  Dr.  Royle  informs  me,  that  it  is  confined  among  the  more  western 
hills,  to  the  Doon  and  warm  valleys,  where  it  is  called  Reech  by  the 
natives.  Lieut.  T.  Smith,  of  the  15th  regiment  N.  I.,  however,  an  officer 
well  acquainted  with  the  Mammals  of  the  Himalayas,  and  a  keen  sports- 
man, assures  me  that  the  Common  Sloth  Bear  {Uj'sus  labiatus)  docs  not 
ascend  above  the  lower  spurs  of  the  great  Mountain  Chain  of  Northern 
India ;  that  it  is  there  replaced  b}'  the  Jteeck  or  Reek,  which  occupies 
the  whole  of  the  more  elevated  hills,  as  far  up  as  the  snow  line,  where 
it  is  succeeded  in  its  turn  by  the  Barjiot  Yellow  Bear  (Ursus  isnbellinus)^ 
a  species  hitherto  very  imperfectly  described,  though  mentioned 
by  every  tourist  as  extremely  abundant  in  the  higher  regions  of 
the  Himalayas.  Capt.  Skinnerf  met  with  it  in  the  neighbourhood 
of  Bhairo  Ghati;  TraillJ  found  it  in  Kemaon,  though  he  says  it 
is  peculiar  to  Bhot ;  and  it  is  probably  the  Brown  Bear  mention- 
ed by  Mr.  Fraser  :§  so  that  upon  the  whole  it  appears,  that   whilst  the 

•  Proc.  Zool.  Sue,  ii.  96.  +  Excursionn,  Smj.  ii.  73. 
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Common  Sloth  Bear  (Ursus  labiatus)  ia  on  all  hands  admitted  to  be 
confined  to  the  sultry  plains  of  India,  the  Reech  (Ursus  ihibetamu) 
succeeds  it,  as  the  legitimate  representative  of  the  European  Bear  (  Urna 
Arctos)^  and  of  its  American  analogue  (JJrsus  americanus\  in  the  middle 
or  temperate  regions  of  the  hills,  to  be  itself  replaced  among  the  froxea 
peaks  of  the  higher  mountains,  by  the  Barji,  or  Yellow  Bear  of  the 
Himalayas  ( Ursus  isabelliniuf),  a  species  in  all  respects  analogo  us,  in  its 
colour  and  habitat,  as  well  as  in  its  decidedly  carnivorous  appetite,  to  its 
congener,  the  Polar  or  Sea  Bear  of  the  North  (UrsuM  marttimui). 

Various  animals,  cither  belonging  or  closely  allied  to  the  Gluttons  and 
Badgers  (Gtdo  and  Meles),  pre-eminently  northern  forms,  likewise  inhabit 
the  elevated  ranges  of  the  Himalayas.     Among  the  lower  terraces  we 
have  the  Ratel  (Rattelus  mellivorous)^   called  Peejoo  by  the  Hindoos, 
which  is  common  over  all  the  plains  of  Northern  India,  and  differs  from 
the  same  animal,  as  found  at  the  Cape  of  Good  Hope,  only  in  being  of  a 
lighter  colour  on   the  back.     This  wide  distribution  of  the   Canuvora^ 
and  the  common  occurrence  of  the  same  species  in  India,  and  the  roost 
remote  parts  of  Africa,  will  be  more  particularly  mentioned  in  the  follow- 
ing article :  Mr.  IIo«1gson,*  under  the  erroneous  impression   that  the 
Peejoo,  which  the  Nepalese  call  Bharsiah,  was  an  unknown  animal,  and 
evidently  misled  by  some  imperfect  or  faulty  account  of  its  dentition,  has 
recently  described  it  as  a  new  genus  under  the  name  of  Ur$itaxu9  inauri- 
iujt ;  but  the  species  has  long  been  well  known  in  Europe.     M.  F.  Cuvier 
figured,  and  accurately  described  its  teeth  in  the  "  Dents  des   Mammi- 
feres,"  so  long  ago  as  the  year  1825  ;  and  the  late  Mr.  Bennett  described 
and  figured  the  animal  itself  in  1 830,   from   an  Indian   specimen    then 
living  in  the  menagerie  of  the  Zoological    Society .f     The   BaUoo-noar^ 
(perhaps  more   properly  Bhalloo-soor  f),  Mela  collarisyl  which   M.   F. 
Cuvier  likewise  elevated  to  the  rank  of  a  generic  form,  under  the  name 
of  Arctonyx,  upon  the  faith  of  a  distorted  native  drawing  sent  to  him  by 
M.  Duvaucel,  is  a  real  Badger^  and  was  described  and  figured    by   the 
celebrated  Bewick,  at  least  thirty  years  before  M.  DuvauceFa  risit  to 
India.     It  inhabits  the  northern  plains  uf  Hindostan,  and   probably  as- 
cends the  hills,  but  of  this  fact  I  have  no  certain  information.     Of  the 
Gluttons,  properly  so  called,  the  Guht  nepalensis  of  Mr.  Hodgson,  which 
does  not  differ  specifically  from  the  Gulo  orierUalia  of  Dr.  Uorsfield,  the 
only  distinction  being  in  a  lighter  shade  of  ground  colour,  inhabits  the 

*  Rps.  Asiat.  Soc.  xix.,  and  Jouraal  of  Asiat.  Soe.,  t.  671. 
t  Gard.  and  Menag.,  &c.  i.  i;i. 
X  Penny  Cyclopedia,  iii.  264. 
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lower  terraces  of  the  hills  ;  whilst  the  Wah,  or  Chilwah  {Ailurm  ftdgetu) 
and  the  Bentumng  (Arctitia  Albi/rons)*  are  said  to  be  confined  to  the 
Kachar,  and  regions  bordering  on  the  snow-line.  As  regards  the  Wah^ 
there  is  no  doubt  about  the  truth  of  the  habitat  here  assigned  to  it ;  but 
the  Bcnturong  is  a  native  of  the  Indian  Archipelago,  and  of  the  Penin* 
sula  of  Malacca ;  and  I  strongi}*  suspect,  that  it  has  been  confounded 
with  some  other  animal,  perhaps  with  Paradoxurus  bondar^  or  some  close- 
ly alied  species.  The  habitat  of  Bootan^  assigned  to  it  in  the  Begna 
Animal,  is  altogether  erroneous.  Messrs.  Gray  and  Isidore  Geoffroy 
have  proposed  to  consider  the  Gulo  nepalensis  as  the  type  of  a  new 
genus,  the  former  under  the  name  of  Helictis  mosckatoy  the  latter  under 
that  of  Melogale  personata, 

CARNIVORA    DIGITIGRADA. 

It  was  mentioned  incidentally  in  the  preceding  article,  that  many  species 
of  Camivora  were  common  to  India,  and  the  Continent  of  Africa  ;  audit 
is  not  a  little  singular,  that  this  migration  appears  to  have  proceeded  exclu- 
sively from  west  to  east,  and  never  in  the  opposite  direction  ;  or,  in  other 
words,  that  whilst  the  Carnivora  of  Africa  have  found  their  way  freely  into 
the  neighbouring  Continent,  those  of  India  have  never  passed  the  Arabi- 
an desert.  I  do  not  pretend  to  account  for  this .     Perhaps  it  may  depend 
upon  the  physical  character  of  the  two   Continents,  and   the   influence 
which  this   circumstance  exerts   in   modifying  the  nature  and  habits  of 
their  respective  inhabitants.     The  Lion  of  the  burning   Sahara,  for   in- 
stance, like  the  wild   Taurick  or  Bedoween   of  the  same  regions,   would 
find   the  parched   deserts   of  Syria   and  Persia  no  barrier  to  his   pro- 
gress towards  the  East  ;  whilst,  on  the  other  hand,  the  Tiger  of  the  moist 
jungles  of  Bengal  could  no  more  pass  the  arid  plains  of  Arabia    than  the 
puny  and  luxurious  Hindoo,  accustomed  to  the   same   humid  soil  and 
atmosphere.     But  whatever  may  be  its  cause,  the   fact  itself  is   as   un- 
doubted as  it  is  interesting.     The  common  distribution  of  the  Batel  over 
both  Continents   has  been  already   mentioned.     This  animal    is   spread 
over  the  whole  of  Africa  ;  it  is  common  in  every  part  of  the  Cape  colony, 
and  Dcnham  and  Clapperton  brought  it  from   Bornou  ;  and  though  its 
geographical  limits  have  not  been  accurately  ascertained  in    Asia,  wc 
know  that  it  abounds  on  the  plains  of  Northern  India,  which  do  not  differ 
much  in  their  physical  structure  from  the  Karroos  of  South  Africa.     So 

*  Mr.  Hodgion,  in  Zool.  Proc,  ii.  96. 
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Kkewise  the  Lion  (Felis  Leo)^  the  Leopard  or  Panther,  for  they  arc 
both  the  same  species  {Felis  Pardux  and  Leopardus),  the  Cheetah 
{Felh  juhata\  the  Persian  and  Red-eared  Lynxes  {Felis  Caracal  and 
Felis  Chaus),  the  striped  Hyaena  (Hi/(sna  virgata),  and  the  Jackall 
((^anis  avrewt)^  all  pre-eminently  African  species,  arc  found  in  most 
parts  of  India,  without  offering  any  striking  variety  either  in  form  or 
colour  ;  whilst  the  Tigers,  Wolves,  Paradoxurcs,  &c.  of  the  latter  country 
have  never  passed  far  to  the  west  of  the  Indus,  and  some  of  these  are 
even  without  generic  representation  on  the  Continent  of  Africa  :  nor  is 
it  less  singular  that,  as  far  at  least  as  at  present  known,  this  migration 
should  have  been  confined  to  the  Caniivora.  There  is  not  a  single  au« 
thenticated  instance  of  any  of  the  numerous  Antelopes  in  which  Africa 
abounds  above  all  other  parts  of  the  world,  and  which  nature  has  pecu- 
liarly aclnpted  to  inhabit  the  most  parched  and  arid  deserts,  having 
crossed  the  Istlimus  of  Suez,  any  more  than  of  the  various  species  of 
Deer  so  common  throughout  the  whole  extent  of  Asia  having  migrated 
in  an  opposite  direciion.  If  the  various  indications  which  Mr.  Hodgson 
has  given  of  the  occurrence  of  species  known  to  inhabit  the  great  islands 
of  the  Indian  Archipelago,  and  the  southern  extremity  of  the  Malay 
Peninsula,  such  as  the  Benturong  (Arctitis  alhifrons)^  the  Malay 
Bear  (Ursus  malayanus)^  and  the  Javanese  Ichneumon  (JSerpestes 
jaranicn),  in  the  forests  of  the  Turai,  which  skirt  the  southern  foot 
of  the  Himalayas,  should  turn  out  to  be  correct,  (and  it  is  certain 
that  Felis  minuta  tind  Gulo  orienialis  are  common  to  both  these 
localities),  it  would  appear  that  India  Proper,  besides  its  own  appro- 
priate Mammals,  is  a  kind  of  neutral  ground  upon  which  the  species 
of  the  most  distant  countries  to  the  cast  and  west  of  it  meet  and  min- 
gle together.  One  fact,  abundantly  singular,  but  which  I  have  never 
seen  accounted  for,  is  the  alleged  total  absence  of  every  species  of 
the  genus  Canis^  so  numerous  and  so  common  throughout  all  parts  of 
India,  in  Burma,  Siam,  and  those  other  countries  east  of  the  Brahmapoo- 
tra, which  compose  the  great  Malay  PeniHsula.  This  is  a  pheoomenon 
well  worth  the  attention  of  Indian  Naturalists. 

As  far  as  regards  the  occurrence  of  the  Digitigrade  Camivora  among 
the  Himalayan  Mountains,  it  is  certain  that  the  Lion,  called  Bang  by  the 
Indians,  ascends  the  western  hills  to  a  very  considerable  elevation.  Mr. 
Fraser  often  heard  of  it  during  his  journey  to  the    sources  of  the  Ganges 
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and  Jumna,*  and  Bernier,  whilst  travelling  to  Casbmcre,  in  the  train  of 
Aurungzebe,  had  frequent  opportunities  of  witnessing  the  cbace  of  this 
animal :  the  amusement  was  reserved  for  the  Emperor  alone,  and  the 
success  of  a  day's  sport  was  recorded  by  the  Imperial  Historiographer  in 
the  annals  of  the  empire.  The  same  indifference  to  climate  character- 
ises the  Lion  in  Africa;  in  the  time  of  Herodotus  and  Aristotle,  he  was 
common  among  the  coldest  mountains  of  Maicedon;  at  the  present  day 
he  is  as  often  found  among  the  snowy  peaks  of  the  Atlas,  or  on  the  chilly 
slopes  of  the  Snueuberg,  as  in  the  desert  of  Barca,  or  on  the  banks  of 
the  Gareip.  Travellers  should  look  for  him  to  the  east  of  the  Brahma* 
pootra,  as  though  not  known  to  inhabit  any  part  of  Eastern  India,  the 
Burmese  are  said  to  have  figures  which  can  be  intended  for  no  other 
animal,  ami  which  can  only  have  been  drawn  from  the  living  model.  The 
Tiger  and  Leopard  are  well  known  to  inhabit  every  part  of  the  Himalaya 
as,  even  to  the  line  of  perpetual  congelation :  they  exist  equally  in  Japan, 
in  the  Caucasus,  and  in  the  Altai  Mountains  in  Southern  Siberia.f  The 
Tiger  of  Bockhara  is  less  than  the  Bengal  variety,  and  chiefly  confined 
to  the  Valley  of  the  Oxus;^  whilst  in  Japan  he  is  covered  with  a  thick 
coat  of  long  soft  fur,  to  protect  him  from  the  rigours  of  that  northern 
climate.  The  Cheetah  is  said  by  Mr.  HodgsonJ  to  oc^cur  chiefly  among 
the  lower  valleys  of  the  Himalayas,  but  Pallas  found  it  as  far  north  as 
the  Caspian  Sea  and  the  deserts  of  the  Khirgis  Tartars,  so  that  it  may 
possibly  ascend  the  Hills  to  a  greater  height  than  has  yet  been  suspected. 
Lieut.  Smith  mentions  a  small  dark  coloured  variety  of  the  Leopard, 
called  Lnckur-backer,  extremely  fierce,  and  common  in  every  part  of  the 
Dills. 

Among  the  smaller  species  of  the  genus  FeUs,  the  Moormi  Cat  (Felis 
moormanais)  first  described  by  Mr.  Hodgson,  and  hitherto  observed  only 
by  that  gentleman,  as  likewise  the  Felts  Bengalensia  or  nepaleimsy  are 
stated  to  inhabit  the  middle  terraces  of  Nepal§.  The  Felis  ViverrinuSy 
first  described  by  Mr.  Bennet||  in  1833,  and  three  years  afterwards  by 
Mr.  Hodgson,  under  the  nearly  identical  name  of  Felis  ViverricepSy^  in- 
habits the  lower  terraces  and  valleys  of  the  TuraY.    Felis  Chaus^  (called 

*  I  beg  to  observe  here,  tb«t  1  frequently  made  inquiries  on  this  subject,  and  could 
Dover  learn  anything  positive  on  the  subject ;  nor  had  any  of  the  numerous  sportsmen 
to  whom  I  «poke  on  the  subject,  ever  seen  a  Lion  or  its  skin,  obtained  from  within  the 
Ilimalaynn.  At  present,  the  Lion  is  I  believe  only  found  to  the  west  of  the  Jumna,  espe- 
cially on  the  edj^e  of  the  desert,  near  Uansi.  J.  F.  R. 

i  Pallas  Zoog.  Ros..  i.  16.  t  Burnes*  Travels,  ii.  178. 
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Biraloo  in  Nepal),  of  which  I  have  compared  numerous  Afiican  and 
Indian  specimens,  extends  over  every  part  of  the  Hills :  it  is  the  Felis 
erythrotus  of  Mr.  Hodgson  ;*  and  there  is  a  specimen  of  a  Himalayan 
Cat  in  the  Museum  of  the  Zoological  Society,  so  closely  resembling  the 
common  Wild  Cat  of  Europe,  that  it  differs  only  in  the  absence  of  the 
dark  transverse  and  longitudinal  stripes  which  mark  that  species,  and 
which  may  not  improbably  be  a  mere  effect  of  locality. 

Mr.  Hodgsonf  has  described  three  species  of  Paradoxuri  as  inhabi- 
tants of  the  Southern,  Central,  and  Northern  regions  of  Nepal  respect- 
ively, two  of  which  at  least  I  have  seen  from  the  more  AVcstem  Hills ; 
P.  Bondar  (P.  hirsutus,  Hodg.)  is  confined  to  the  Turai ;  P.  nepalensis, 
Hodg.  frequents  the  middle  ranges  of  the  mountains,  and  P.  larvatus^ 
(P.  lanigerus  ?  Hodg.)  is  only  found  in  the  higher  regions.  Two  species 
of  Mungoos  (Herpestcs)  likewise  inhabit  the  lower  terraces  ;  H,  griseuf, 
called  Nyool  in  Nepal,  does  not  extend  beyond  the  Turat,  but  H.  Ed' 
wardsii  (H.  auropunctata,  Hodg.){  ascends  the  central  hills ;  whilst 
Viverra  Basse  and  indica^  and  Viverra  Zihetta^  are  said  to  frequent  the 
same  localities  respectively. 

The  true  Mustcla?,  a  genus  proper  to  more  northern  latitudes,  abound 
in  the  Himalayas,  where  there  appear  to  be  many  different  species,  some 
of  which,  according  to  Mr.  Hodgson,  differ  but  little  from  those  of 
Northern  Europe  and  Asia.  It  is  to  be  remarked,  however,  that  they 
have  never  been  properly  compared  ;  but  it  is  interesting  to  find  this 
additional  instance  of  the  relation  between  generic  forms  and  climate.  In 
the  central  region,  besides  Mustela  flaoigula,  Mr.  Hodgson  mentions  two 
closely  allied  species,  one  larger  and  of  a  fuller  habit  of  body,  (query, 
Paradoxurus  larvatus  ?)  ;  the  other,  which  he  has  described  under  the 
name  oiMnsiela  Kathiah,  is  much  smaller,  and  of\en  domesticated  by  the 
Nepalese  for  the  purpose  of  destroying  vermin,  and  sometimes  even 
large  animals.§  This  appears  to  be  the  Kukar  of  Kemaon,  where  it 
likewise  frequents  the  villages,  burrows  in  the  walls  of  houses,  and  is 
similarly  protected  by  the  inhabitants.||  The  MusUla  lanigera  of  Mr. 
Hodgson  resembles  the  common  Weasel  of  Europe,  but  differs  in  its 
spirally  twisted  hair;  and  the  same  gentleman  mentioned  another 
species  so  nearly  approaching  our  common  Pole-cat,  that  he  is  unable 
to  perceive  any  specific  difference ;  however  it  will  probably  turn  out 
to  be  distinct.    Both  these  latter  species  abound  in  the  northern  and 

*  Journ.  Asiat.  Soc,  t.  232.  f  Asiat.  Res.,  xix.  I.  72. 
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central  regions.  No  fewer  than  seven  species  of  Otters  are  said  by  Mr. 
Hodgson  to  inhabit  the  Himalayas ;  but  tbey  require  to  be  carefully 
studied  and  compared,  before  we  can  venture  to  pronounce  definitely 
upon  their  specific  distinction.  It  is  certain,  indeed,  that  several  species 
do  actually  exist  in  these  Hills ;  Mr.  Hodgson  has  himself  given  brief 
characters  of  four  which  he  regards  as  new,*  besides  the  two  common 
species  of  the  plains,  (LtUrae  Nair  and  Lepionyx),  and  seems  to  intimate 
that  the  seventh  may  be  no  more  than  a  variety  of  the  common  Euro- 
pean Otter. t  The  following  is  the  substance  of  Mr.  Hodg8on*s  obser- 
vations in  the  letter  already  referred  to,  and  I  give  them  at  length  in 
the  hope  that  they  may  induce  other  observers  to  co-operate  with  that 
gentleman  in  filling  up  the  sketch  of  which  he  has  given  an  outline. 
"  Of  Lutrae  we  have  seven  species,  five  differing  from  the  two  usually 
found  in  the  plains,  as  well  as  from  all  described  species,  except  the 
common  Otter  (Z.  vudgarUi)^  of  which  the  largest  Nepal  species  seems 
to  be  only  a  variety.  It  is  five  feet  long,  including  the  tail,  and  is  the 
largest,  though  not  the  longest  of  our  species.  It  is  peculiar  to  the 
lower  region,  where  also  three  other  species  inhabit :  two  more  belong 
to  the  central,  and  one  to  the  Kachar.  One  species  is  yellowish  brown 
all  over ;  the  others  brown,  more  or  less  dark,  some  having  the  chin  and 
throat  much  paler  than  the  rest  of  (he  body,  and  approaching  nearly  to 
white  or  yellow.  They  differ  in  length  from  five  feet  to  one  and  a  half 
feet ;  some  being  quite  vermiform,  and  others  as  bulky  as  the  Badger. 
Detailed  descriptions,  skulls,  and  skins  of  these  animals,  are  much 
wanted." 

Of  the  genus  CaniSf  different  species  are  found  everywhere.  The  com- 
mon Pariah  Dog  is  universally  dispersed  through  the  mountains,  but  the 
Thibet  Mastiff  is  confined  to  the  Kachar,  into  which  it  is  imported  from 
its  native  country.  There  are  many  distinct  varieties  of  this  noble  ani- 
mal. Tbat  called  Sassa^  a  large  black  kind,  with  dew  claws  on  the  hind 
feet,  is  esteemed  the  finest :  another  called  Mustang  is  of  a  bright  red 
colour.  The  common  Wild  Dog,  called  simply  Junglee  Coota  in  the 
Plaius  and  Buansu  in  Nepal  {Cams  Duckunensis  of  Sykes  and  C.  primaoas 
of  Hodgson)  is  only  found  in  the  lower  regions,  but  is  replaced  farther  up 
by  two  other  wild  species,  likewise  caUed  Junglee  Coota  by  English 
sportsmen.  Lieut.  Smith  informs  me  that  one  of  these  is  larger  and  the 
other  smaller  than  the  Junglee  Coota  of  the  Plains,  from  which  they  both 
differ  in  having  shorter  tails  and  a  lighter  or  more  ashy  colour :  both 
species  ascend  the  EQlls  even  to  the  snow  line ;  they  hunt  in  packs,  and 

*  Joum.  As.  Soc,  tUL  319.  t  Letter  to  Zool.  Soc. 
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inhabit  ravines  and  rocky  dells ;  but,  being  excessively  shy,  are  not  Tcry 
often  seen.  The  JungUe  Coota  of  the  Plains,  in  other  respects,  does 
not  appear  to  me  to  differ  from  the  Cams  Sumatrensis  of  General  Hard- 
wicke.  The  Kokree,  or  small  Indian  fox  (Cants  Corsac,  IndictOy  BeftgO' 
lentiSf  Kokreey  $t.)  ;  and  the  Berria,  or  Wolf  of  India  (CatuM  palUpes^ 
Sykcs),  never  ascend  the  Hills,  The  Jackall  (Cants  AtirfiL»),  is  how- 
e\'cr  occasionally  said  to  be  found  in  the  central  regions ;  bnt  the 
higher  mountaius  are  inhabited  by  a  very  beautiful  aperies  of  Fox, 
which  Dr.  Royle  first  noticed  as  the  Hill  Fox,*  and  of  which  he 
brought  home  the  first  skin  ever  seen  in  England,  and  which  was 
described  at  the  time  in  the  present  memoir,  and  afterwards  in  the  Pro- 
ceedings of  the  Zoological  Society,  Part  iv.  p.  108,  by  the  name  of  CamU 
Himalaicwf,  Mr.  Pearson,  then  Curator  of  the  Museum  of  the  Asiatic 
Society  at  Calcutta,  likewise  described  ft  about  the  same  time  as  the 
latter  ;f  and  as  he  had  a  few  months  priority  in  point  of  pubfication,  hia 
name  of  Cants  montana  must  have  the  preference. 

The  Hyaena  of  India  (J7.  Virgata),  a  native  of  the  Plains^  sometimes 
ascends  even  to  Simla. 

RODENTIA. 

The  remark  which  was  formerly  made  to  account  for  our  limited 
knowledge  of  the  Cheiroptera  and  Ineeetivora  of  these  mountains,  may  be 
applied  with  equal  force  to  the  present  family  ;  viz.  that  the  compars- 
tively  diminutive  size  and  timid  habits  of  the  animals  which  compote  it 
screen  them  from  general  observation.  Still  we  have  much  more  de- 
tailed  accounts  of  tJie  Himalayan  Rodentia  than  of  either  of  the  two 
former  families^  though  even  these  are  far  from  being  so  complete  as  could 
be  wished. 

The  striped  Squirrel  of  the  Plains  (S,  paimarttm)  is,  according  to  Blr. 
Hodgson4  abundant  in  the  lower  hilTs  of  Nepal ;  and  I  have  seen  a  second 
species  (Sciurus  Lokriah,  Hodg.)  of  the  same  size,  but  of  a  uniform 
earthy  brown  colour,  tipped  with  golden  yellow,  which  is  said  to  be  ao 
inhabitant  of  the  central  regions.  Mr.  Hodgson  mentions  a  thiid  (5, 
Lokroides)  similar  to  the  latter,  and  perhaps  not  specificaDy  dittinct.S 
Two  beautiful  species  of  flying  SquirrelJ  (Pteromye  magnificuM  and  P. 
Moniger,  Hodg.)  are  found  both  in  the  northern  and  central  region^ 

•  Jonrn.  As.  8oc.,  i.  p.  99, 1838.  +  Journ.  As.  Soc,  ▼.  113. 
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but  do  not  extend  to  the  very  eleyated  parts  of  the   mountains.*    Here, 
however,  are  found  a  small  brown  kind  of  Marmot,  called  Bkia'\  by  the 
natives,  hitherto    undescribed ;    and  an  equally    undescribed    species 
of   Rat,!  ^i^^  ^   ^^^^  °o^  more    than  half  an  inch  in    length,    most 
probably  a  Lemming   (GeorychuSy  Dliger),  if  it  be  not  rather  a    La* 
gomysj   of  which  rare  and  essentially  arctic   genus  Doctor  Royle  haa 
brought  a  beautiful  specimen  from    the   Choor    Mountain.     Captain 
Herbert,    iu   his  tour  up  the  Valley  of  the    Sutlej,f   met  with  this 
tailless  rat  at  an  elevation  of  12,000  feet,  and  observes  that  the  ground 
was  every  where  cut  up  into  groves  by  it  in  search  of  food.     He  conjec- 
tures the  animal  to  be  a  species  of  Spalax,  but  Dr.  Royle  is  rather  dia- 
]>osed  to   think  that  it  was  no  other  than  the  Lagomys,  as  he  observed 
tlie  ground  similarly  cut  up  in  the  vicinity  of  the  spot  where  he  obtained 
his  specimen.     The  circumstance  of  the  tail,  however,  which,  short  as  it 
is,  is  expressly    mentioned  by  both  Capt.  Herbert  and  Mr.   Traill,  ap- 
pears to  me  to  preclude  Dr.  Royle*s  supposition,  since   the  Lagomys  of 
the  Himalayas,  like  the  rest  of  its  congeners,  is  absolutely   without   any 
rudiment  of  this  organ.     It  is  not  improbable,  indeed,  that  species   of  all 
the  three  genera  here  mentioned  may  be  found  among  the  more  elevated 
ridges  of  the  Himalayas,  of  which  the  climate  is  perfectly  adapted   to 
their  habits  :  and  it  is  to  be  hoped  that  future  observers  will  direct  their 
attention  to  the  elucidation  of  this,  as  well  as  the  numerous  other  un- 
settled points  of  Himalayan  Mammalogy,  to  which  I  have  already  been 
so  frequently  obliged  to  refer. 

Dr.  Falconer,  in  the  report  of  his  recent  journey  to  Cashmere  and 
Little  Thibet,  mentions  a  Rodent  under  the  name  of  the  Thibet  Marmot, 
which  he  says  was  first  found  in  a  bleak  and  rocky  tract  of  country,  imme- 
diately after  passing  to  the  northern  slope  of  the  great  Himalayan  range ; 
but  we  have  no  &rthcr  knowledge  of  its  characters  :  however,  this  is  pre- 
cisely the  locality  in  which  Mammals  of  this  description  might  naturally 
be  expected  to  abound.    Rats  and  Mice,   differing  little,  if  at  all,   from 
our  common  European  species,   are  abundant  in  aU  the  houses.    Mr. 
Hodg8on,t  indeed,  expressly  states  that  both    our  black  and  brown,  or 
Norway  rats,  (A/im  Baitus  and  Af,  decumatnuj^  are  the  common  species 
of  Nepal,  and  Mr.  Traill  mentions  them  incidentally  as  inhabitants  of  the 
province  of  Kemaoo.    This  is  another  interesting  and  important  point 
of  similarity  between  the  Zoology  of  the  Himalayas  and  that  of  the  more 
northern  parts  of  Europe  and  Asia  ;  nor  can  we  attribute  the  presence 

*  Journ.  As.  Soc.«  v.  233. 
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of  there  animals,  in  tbie  part  of  the  globe,  to  the  iotroduction  of  European 
conquerors,  as  is  well  ascertained  to  have  been  the  case  in  America*  and 
Australia,  since  they  are  confined  to  the  mountains,  and  altogether  unknown 
in  the  Plains  of  India,  except  perhaps  in  some  of  the  largest  seaports.  They 
must  consequently  have  travelled  south  to  reach  their  present  habitat ; 
and,  no  doubt,  exist  in  Thibet,  Tartary,  and  other  intt'rmediate  countries, 
where  the  climate  is  suitable,  as  far  as  Northern  Asia,  from  which  at  least 
one  of  the  species  (J/,  decumanus)  is  said  to  have  been  originally  intro- 
duced into  Europe.  Besides  these,  Mr.  Uodgson  describes  two  other 
species  {Miu  niviventur  and  M.  nernorivagwt)  as  peculiar  to  the  Hima- 
layas ;  and  I  have  received  a  Rat  from  Dr.  Royle,  which  in  the  dried 
state  of  the  specimen  I  cannot  distinguish  from  the  common  European 
Campagnol  {Arvicola  vulgaris)^  a  fact  the  more  interesting  from  this 
genus  being  confined  to  the  temperate  and  colder  regions  of  the  Old 
World.  The  Bandicoot,  or  great  Rat  of  the  Plains  {M,  giganieus)  does 
not  exist  in  Nepal  ;t  but  various  kinds  of  Field  Mice,  of  what  precise 
species  is  not  mentioned,  are  stated  to  be  sufficiently  common.}  The 
Porcupine  {Hyatrix  eristata  var,  Uucavss^  Sykes)  is  found  in  Kemaon,$ 
and  the  lower  and  central  regions  of  Nepal. || 

Mr.  Hodgson^mentions  two  species  of  Hares  as  inhabiting  Nepal.  One 
he  calls  the  common  small  species  (probably  the  black- necked  Hare  of 
F.  Cuvier,  *  Lepvs  nigricoUis'j,  which,  he  says,  is  confined  to  the  Turajf ; 
the  other,  which  he  considers  a  new  species,  as  large  as  the  common 
English  Hare  and  nearly  resembling  it,  inhabits  the  higher  and  colder 
parts  of  the  mountains.  This  is  probably  the  red-tailed  Hare  of  M.  Isidore 
Geofiroy  St.  Hilaire,**  (Z.  rvficaudattu),  of  which  Dr.  Royle  obtained  a 
specimen  at  Hurdwar  (?)  and  which,  he  informs  me,  is  very  common  in 
the  Doon  and  in  the  neighbourhood  of  DeUii.  As  M.  Is.  6eoffroy*s 
short  description  of  this  species  is  necessarily  imperfect,  from  the  muti- 
lated state  of  the  only  skin  which  he  had  an  opportunity  of  examining, 
the  following  more  detailed  account  will  not  be  unacceptable  to  the 
scientific  Zoologist  :— 

The  skin  obtained  by  Dr.  Royle  is  that  of  a  full-grown  female ;  it  is  in 
perfect  condition,  and  measures  one  foot  ten  inches  from  the  nose  to  the 
origin  of  the  tail :  the  ears  are  about  five  inches  in  length,  and  the  tail 
four  inches.    The  face,  back  and  sides  are  regularly  brindled,  or  varie- 
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t  Asiftt.  Ret.,  XTi.  153.  t  Richardson  Faun.  Bor.  Amer.,  i.  140-1. 

)  Journ.  Aslat.  8oc.,  v.  231.  |)  Proc.  Zool.  Soc,  ii,  97,  96. 

n  Traill  in  AiUt.  Res.,  xri.  153.  ••  Diet  Class.,  ix.  381^ 
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gated  with  alternate  wavy  lines  of  black  and  light  sandy  brown,  arising 
from  the' hairs  on  those  parts  being  annulated  with  these  two  colours. 
The  whole  coat  is  short,  smooth  and  glossy ;  it  consists  of  a  short  fine 
internal  fur,  of  a  cottony  texture,  and  pale  bluish  white  colour,  and  of  a 
long,  coarse,  external  hair,  which,  as  just  observed,  is  annulated  with 
black  and  light  sandy  brown,  and  gives  the  general  colour  to  the  upper 
parts  of  the  body.     In  the  distribution  of  these  colours,  each  hair  is 
divided  into  throe  equal  parts,  the  top  and  bottom  being  black,  and  the 
centre  light  reddish  brown.     The  dark  colour  predominates  most  on  the 
face,  hips,  and  along  the  median  line  of  the  back,  but  becomes  gradually 
fainter  upon  the  shoulders  and  flanks,  and  is  separated  from  the  pure 
white  of  the  belly  by  a  narrow  band  of  pale  rufous.     The  checks  are 
grey,  pointed  or  intennixed  with  black ;  a  light  grey  spot  occupies  the 
space  in  front  of  each  eye ;  the  chin  is  also  grey,  and  the  moustaches 
long  and  stiff,  black  at  the  roots  and  grey  at  the  points.     The  ears  appear 
to  be  reddish  brown  tipped  with  black,  but  the  hair  has  been  partly  rub- 
bed off  in  the  specimen  described,  which  prevents  me  from  speaking  with 
certainty.    The  whole  upper  part  of  the  neck  is  pure  unmixed  sandy 
red,  the  fur  being  of  the  same  quality  as  the  internal  fur  upon  other 
parts  of  the  body,  and  without  any  intermixture  of  the  long  external 
silky  hairs.     The  outer  face  of  the  arms,  the  whole  of  the  fore  legs,  and 
the  outer  face  of  the  hind,  are  also  red ;  the  tail  red,  or  rather  reddish 
brown  above,  and  pure  white  beneath  ;  and  the  belly  and  under  parts  of 
the  body  unmixed  white.    The  animal  had  probably  beeu  killed  whilst 
suckling  her  young,  as  the  skin  exhibited  four  very  large  teats,  one  pair 
on  the  breast  and  the  other  on   the  abdomen.    These  were  all  I  could 
observe,  but  there  may  have  been  more,  as  the  skin  had  been  a  good  deal 
rubbed  about  these  parts. 

But  by  far  the  most  interesting  and  unexpected  acquisition,  which  Dr. 
Roylc^s  discoveries  among  the  Himalayas  has  produced  to  the  Zoologist, 
is  a  new  and  beautiful  species  of  Lagomys^  a  genus  heretofore  only  found 
in  Northern  Asia  and  among  the  rocky  mountains  in  North  America. 
This  discovery,  of  the  greatest  importance  to  our  inquiries  into  the  prin- 
ciples which  regulate  the  geographical  distribution  of  animals,  is  entirely 
due  to  Dr.  Royle,  and  furnishes  another,  and  a  most  glaring  instance  of 
the  paramount  influence  of  climate  upon  the  dispersion  of  animals,  as 
well  as  vegetables.    Unfortunately,  the  only  skin   which  Dr.  Royle  has 
brought  to  England,  ii  too  imperfect  to  admit  of  so  detailed  a  descripti- 
on as  would  be  desirable.    The  skull  has  been  taken  out,   (it  is  now  in 
the  Museum  of  University  College,  and,  Professor  Grant  informs  me,  ex- 
hibits the  same  form  of  dentitioo  as  the  other  species  of  Lagomys  dcs- 
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cribed  by  Drs.  Pallas  and  Richardson),  and  the  bind  legs  cut  off,  but  in 
other  respects  it  is  in  a  sufficiently  good  state  of  preservation  t6  enable 
me  to  assign  its  si>ecific  characters.  I  propose,  under  the  specific  de- 
nomination of  Lagomys  JioyUU  to  dedicate  it  to  my  friend  Dr.  Royle,  in 
coramcmoration  of  the  important  service  which  that  distinguished 
Botanist  has  rendered  by  its  discovery  to  the  kindred  science  of  Zoology. 

The  Z.  7?oy&*i  more  nearly  resembles  the  Svlgan  (L.pusilliUt  Pallas), 
and  the  American  species  (L.  princeps,  Richardson),  than  either  the 
Pica  or  Ogotona  {L.  alpinus  and  Ogotona  of  Pallas).  With  the  exception 
of  the  Picoy  however,  it  is  considerably  larger  than  any  other  species  of 
Lagomyn  :  the  skin  here  described,  notwithstanding  its  imperfect  state— 
for  the  hinder  parts  have  been  partially  mutilated,  measuring  eight  and 
a  half  inches  in  length,  which  is  more  than  one-third  as  large  again  as 
the  Ogotonoj  Stdgan  or  American  species.  From  the  Ogotoiia^  however, 
it  is  easily  distinguished  by  its  colours,  which,  in  that  species,  are  light 
grey  above  and  pure  white  beneath,  as  well  as  by  its  naked  soles.  The 
triangular  form  of  the  ears  in  L.  pusiUus,  prevents  that  animal  firom  being 
confounded  with  any  other  species,  and  the  Pica  (Z.  alpinus\  which 
alone  approaches  the  size  of  Z.  RoylHj  is  at  once  distinguished  by  the 
sandy  red  colour  of  its  fur.  The  Z.  princeps  of  Dr.  Richardson  is  the 
only  remaining  species  of  the  genus  at  present  known  ;  it  is  very  similar 
to  our  animal  in  the  colour  and  quality  of  the  fur,  but  may  be  readily 
distinguished  by  its  inferior  size,  and  by  the  deep  black  hair  which  covers 
the  external  surtace  of  its  ears,  and  which  is  replaced  in  Z.  Roylii  by 
long  fur  of  a  pure  white  colour. 

The  fur  of  this  species  is  of  two  kinds,  a  very  soft  and  fine  internal 
one  of  a  beautiful  blue  black  over  every  part  of  the  head  and  body,  as 
well  above  as  below,  and  a  coarser  external  kind,  of  the  same  colour  at 
the  base,  but  afterwards  marked  with  a  broad  ring  of  a  greyish  yellow 
colour,  and  finally  tipped  with  dark  brown.  These  two  kinds  of  fur, 
however,  are  not  produced  by  an  actual  difference  in  the  individual  hairs ; 
on  the  contrary,  the  same  hairs  exhibit  both  the  appearances  here  de- 
scribed, being  extremely  soft  and  fine  at  the  root,  and  assuming  a  harsh 
and  rigid  structure  towards  the  extremity.  These  harsh  tips,  being  the 
only  parts  of  the  fur  seen  from  without,  give  their  general  colour  to  the 
whole  body.  On  the  upper  parts  of  the  body,  the  head,  back  and  sides, 
this  is  uniform  brown,  slightly  mixed  with  yellowish  grey,  very  dark  on 
the  back,  much  more  so,  for  instance,  than  in  the  common  Rat  (A/.  Dccu- 
fiuzntM),  but  rather  paler  on  the  sides,  and  yellowish  white  on  the  belly; 
the  hairs  on  this  part  wanting  the  harsh  brown  point,  though  in  other 
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respects  perfectly  similar  to  those  of  the  back.  The  fur  on  the  body  is 
about  an  inch  in  length,  and  nearly  as  long  on  the  head,  which  giyes  the 
face  a  rough  shaggy  appearance.  The  nose  is  entirely  covered  with 
short  harsh  hair  of  a  uniform  brown  colour ;  the  upper  lip  is  bilobed  u 
in  the  Hare ;  the  ears  are  of  an  elliptical  form  with  regularly  rounded 
tops,  covered  internally  with  very  short  brown  hair,  and  on  the  outside 
with  long  white  hair  at  the  base,  and  short  brown  at  the  top,  the  poste- 
rior edges  having  a  scarcely  perceptible  narrow  white  border.  They  are 
about  half  an  inch  broad  and  three  quarters  of  an  inch  in  length,  with 
a  small  internal  lobe  about  a  quarter  of  an  inch  long,  and  have  the  fold- 
ing inwards  of  the  anterior  margin,  and,  consequently,  the  resulting  fun- 
nel shape  of  their  basal  portions,  which  Pallas  noticed  in  the  species  of 
Northern  Asia.  Dr.  Richardson  could  observe  nothing  of  this  appear- 
ance in  his  L.  princp.pi^  but  I  presume  this  must  have  arisen  from  the  im- 
perfect state  of  his  specimens  in  a  part  so  liable  to  be  injured,  since  an 
individual  in  the  British  Museum  exhibits  the  structure  too  obviously  to 
liave  otherwise  escaped  the  notice  of  that  accurate  Zoologist.  The 
vibriss^e  of  L.  Roylii  are  nearly  as  long  as  the  head  and  cars  together,  and 
of  a  uniform  brown  colour.  The  arms  and  fore-arms,  and,  I  presume,  the 
thighs  and  legs,  for,  as  I  have  already  observed,  the  posterior  members 
are  wanting  in  the  specimen,  are  covered  with  fur  of  the  same  colour  and 
quality  as  that  on  the  body,  only  shorter ;  but  the  whole  upper  face  of 
the  carpus,  and  probably  also  of  the  tarsus,  is  covered  with  short  adpres- 
sed  hair  of  a  bright  reddish  yellow  colour.  The  soles  of  the  fore  feet 
present  four  naked  tubercles,  corresponding  to  the  extremities  of  the  toes, 
and  a  fifth,  considerably  farther  back,  which  represents  the  heel,  and  is 
separated  from  the  others  by  a  space  covered  with  very  short  brown  hair. 
The  thumb  is  situated  behind  the  other  toes,  and,  like  them,  has  a  small 
sharp  claw  of  a  dusky  horn  colour. 

Dr.  Royle  obtained  his  specimen  on  the  Choor  Mountain.  I  take  it 
to  be  this  animal  which  Captain  Mundy*  met  with  during  his  interesting 
tour  recently  published,  and  which  he  describes  as  something  between  a 
hare  and  a  guinea-pig ;  and  it  is  probably,  also,  the  tailless  rat  which 
Turnerf  observed  in  Thibet,  where  the  banks  of  a  lake  were  everywhere 
perforated  by  its  burrows.} 

•  Tour  iu  India.  II..   196. 
i  Journey  to    Thibet,  211. 

X  I  have  since  seen  perfect  vpecimens  of  thU  tnimal,  but  have  nothine  to  tdl  to  the 
description  here  given. 
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EDENTATA, 

Of  this  family,  the  only  epecies  known  to  inhabit  the  Continent  of 
Asia,  the  short-tailed  Mania,  or  Scaly  Anteaterof  authors  (Afanis  penia* 
dactyla  of  Linnaeus,  M.  macroura  of  Desmarest)  is  found  io  the  lower 
and  less  elevated  parts  of  the  central  regions :  but  all  the  Edentata  are 
essentially  inhabitants  of  the  warmer  parts  of  the  earth,  more  especially 
of  tropical  America,  and  we  cannot  therefore  expect  to  find  their  forms 
reproduced  in  the  Himalayas.  Mr.  Hodg<:on  has  described  the  Manis  of 
Nepal  as  a  new  species,  under  the  name  of  M,  aurUva^*  on  the  suppom- 
tion  of  its  being  distinct  from  the  common  species  of  the  plains  of  Upper 
India,  the  BadjarJata  of  the  Bengalese  (ilf.  macroura),  which  has  been 
knovn  ever  since  the  expedition  of  Alexander  the  Great,  and  is  men- 
tioned by  iTllian  under  the  name  of  (^atia'^ifc ;  but  Mr.  Hodgson  in 
this,  as  in  many  other  instances,  has  been  misled  by  Griffiths  Transla- 
tion of  the  Begne  Animal,  a  compilation  which  has  obtained  a  much 
greater  authority  in  India  than  its  merits  entitle  it  to,  or  than  it  enjoys 
at  home. 

PACHYDERMATA. 

The  great  Saul  Forest,  which  extends  for  many  hundred  miles  along  the 
bases  of  the  Uimalayan  Mountains,  affords  shelter  to  vast  multitudes  of 
animals,  of  which  it  is  probable  that  many  species  still  remain  undescrib* 
ed.  Among  other  genera,  the  large  Pachydermaia  aboimd  in  these  aita* 
ations;  the  Elephant  and  Rhinoceros  (Elephas  incUeus  and  RhmoceroM 
taucomis),  are  extremely  numerous  ;  and  in  the  rainy  season,  or  in  times 
of  scarcity,  make  frequent  inroads  into  the  lower  lulls,  and  commit  great 
depredations  among  the  crops  of  the  natives.  The  Indian  Rhinoceros 
afford*  a  remarkable  instance  of  the  obstructions  which  the  progress  of 
knowledge  may  suffer,  and  the  gross  absurdities  which  not  unfrequently 
result  from  the  wrong  application  of  a  name.  This  animal,  to  whose  horn 
the  superstition  of  the  Persians  and  Arabs  has  in  all  ages  attributed 
peculiar  virtues,  became  known  to  the  Greeks  through  the  description  of 
Ctesias,  a  credulous  physician  of  ihat  nation,  who  appears  to  have  re- 
sided at  the  court  of  Persia  in  the  tune  of  the  younger  Cyrus,  about 
400  years  before  the  birth  of  Christ.  His  account,  though  mixed  up 
with  a  great  deal  of  credulous  absurdity,  contains  a  very  tolerable  and 
perfectly  recognizable  description  of  the  Rhinoceros,  under  the  ridiculous 
name,  however,  of  the  Indian  Asa;  and  as  he  attributed  to  it  a  whole  hoof» 

•  Jouro.  As.  Soc,  V.  834, 
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like  the  horse,  and  a  single  horo  in  the  forehead,  speculation  required  but 
one  step  further  to  produce  the  fabulous  Unicom,  such  as  it  appears  in  the 
royal  arms  of  England,  and  such  as  it  has  retained  its  hold  on  popular 
credulity  for  the  last  two  thousand  years.  The  works  of  Ctesias  have 
perished,  but  this  curious  passage  is  preserved  by  Phocius  ;♦  Aristotle t 
adopted  his  slatements  regarding  the  Indian  Ass^  from  Ctesias ;  and  no 
other  passage  of  his  writings  has  given  rise  to  a  tenth  part  of  the  com- 
mentaries, discussions,  and  speculations  which  have  originated  in  this. 
Religion  was,  as  usual,  pressed  into  the  discussion,  and  as  the  Septuagint 
had  used  the  word  Monoceros,  it  was  at  one  time  next  to  rank  heresy  to 
doubt  the  existence  of  the  Unicom,  and  might  have  brought  the  impru- 
dent sceptic  to  the  stake.  But  it  is  not  my  intention  to  renew  this  fruit* 
less  and  childish  discussion  ;  my  only  wish  is  to  point  out  the  perfect  ap- 
plicability of  Ctesias's  description  to  the  Indian  Rhinoceros,  as  it  is  now 
well  known  to  naturalists ;  those  who  wish  to  pursue  a  subject  of  consi- 
derable interest  in  the  history  of  human  knowledge,  will  find  many  curious 
details  in  the  writings  of  the  learned  Bochart,t  in  Scaliger,  Hardouin, 
Sivry,  and  others  of  the  older  conunentators  on  Aristotle  and  Pliny. 

Wild  Hogs,  but  of  a  smaller  variety  than  those  of  Bengal,  are  extreme* 
ly  numerous  in  all  the  wooded  parts  of  the  mountains ;  they  do  not  appear 
to  be  specifically  different  from  the  common  wild  boar  of  Europe.  Horses 
do  not  breed  on  the  southern  face  of  the  mountains,  but  are  imported 
from  Thibet.$  A  valuable  and  sure-footed  variety,  called  Tangun,  is  de- 
scribed by  Tumcr.)  The  Ass  docs  not  appear  to  have  been  introduced 
into  any  part  of  the  mountains,  at  least  neither  Dr.  Hamilton  nor  Mr* 
Hodgson  makes  any  allusion  to  its  being  found  in  yepa1,f  and  Mr.  Traill 
expressly  states  that  it  does  not  exist  in  Kemaon.**  The  Dziggetai,  how 
ever  {Eqtau  hemionus)^  is  found  on  the  plains  of  Thibet  and  Tartary, 
and  is  called  Kiang  by  the  natives. 

RUMINANTIA. 

The  Ruminantia  of  the  Himalayas,  as  composed  of  the  larger  four-foot- 
ed game  most  commonly  followed  by  sportsmen,  are  probably  better 
known  than  any  other  department  of  Hill  Mammalogy.  Yet  even  here 
much  still  remains  to  be  done  to  make  us  thoroughly  acquainted  with  all 
the  different  species  or  varieties  which  have  been  mentioned  by  Mr.  Hodg- 

•  PhotU  BibUoth.  cod..  7S,  p.  91.  t  Hiat.  Ub.  ii..  e.  1. 

t  HivroteI»  lib.  ilL,  c  S«.  I  Mundy't  Tour,  il.,  75. 
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son*  and  other  writers ;  the  nomenclature,  in  particular,  is  extremelj 
confused,  and  there  is  strong  reason  to  believe  that  the  number  of  species, 
particularly  among  the  deer  tribe,  has  been  greatly  increased  by  the 
▼ariety  of  names  given  to  the  same  animal  in  the  ever  varying  dialects  of 
the  hill  tribes.  I  have,  however,  only  mentioned  those  of  which  the 
existence  is  known  with  some  degree  of  certainty. 

The  Musk  (Moschus  moschiferus),  called  Kastooree,  is  not   uncommon 
in  the  higher  hills.     It  is  said  to  derive  its  peculiar  odoriferous  secretion 
from   feeding  on  the  Kastooree  plant,  a  kind  of  ground  nut,   which   is 
strongly  impregnated  with  the  same  pungent  scent,  and  which  the  animal 
digs  up  with  its  long  tusk.     Mr.  Hodgson,  in  a  recent  number  of  the 
Journal  of  the  Asiatic  Society,!  expresses  his  belief  in  the  existence  of 
three  different  species  of  this  animal  among  the   Himalayas,  and  even 
assigns  them  distinct  names  ;  but  the  characters  are  founded  entirely  on 
the  difference  of  colour,  which  is  too  variable  to  be  depended  on  for  the 
purpose  of  specific  distinction ;  and,  in  fact,  Lieut.  Smith  assures  me 
that  the  colours  vary  with  the  age  of  the  animal ;  a  remark  on  which  I 
am  disposed  to  place  the  greater  reliance  from  its  agreeing  with  my  own 
observations,   made  on  many  individuals  preserved  in  the  museums  of 
this  country  and  the  Continent.  Whether  the  "  Second  species  of  Musk/' 
mentioned  by  Dr.  Falconer  as  having  been  discovered  during  his   recent 
journey  into  Cashmere  and  Little  Thibet,  be  founded  on  more  important 
characters,  we  have  no  means  of  ascertaining,  that  Naturalist  not  having 
yet  published  his  observations. 

Of  the  genus  Cervus,  the  Chittra  or  Spotted  Axis  (C.  axis),  and  the 
Laguna  or  P&ra  and  SCigoriah,  called  also  Jhou  Laghuna  and  IChar  La* 
guna^  or  spotted  and  brown  varieties  of  the  Hog- deer  (C»  porcinus)  are 
conmion  in  the  lower  hills  and  forests,  but  do  not  ascend  the  mountains. 
The  specific  distinction  or  identity  of  the  two  latter  animals  has  long 
been  a  subject  of  dispute  among  naturalists ;  Lieut.  Smith  believes  that 
the  spotted  variety  is  only  the  young ;  but  I  have  myself  seen  animala 
at  least  three  or  four  years  old,  with  a  row  of  spots  on  each  side  of  the 
spine,  though,  at  the  same  time,  I  do  not  believe  them  to  be  distinct  from 
the  plain  coloured  or  common  brown  variety,  with  which  they  perfectly 
agreed  in  every  other  respect.  The  subject  is  worth  the  attention  of 
those  who  have  an  opportunity  of  settling  the  question.  Three  other 
species  of  the  Axine  group  of  deer  are  mentioned  by  Mr.  Hodgson,  under 
the  collective  name  of  Jarai,  but  individually  distinguished  by  the  Nepa* 
lese  as  the  Phusro,  Rdto,  aud  KdLlo,  or  hoary,  red,  and  black  Jarals  res- 

•  Arist.  Ke».,  xvl.,  351.  +  New  Scries,  I.,  202. 
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pectively.  The  two  former  have  been  identified  with  the  Cervus  Hippc 
laphus  and  Cervus  equinus  of  Cuvier,  the  latter  certainly  without  foun- 
dation, and  the  former  at  least  very  doubtful ;  the  third,  said  to  be  unde- 
sciibed,  is  probably  the  C  Aristotelis  of  Cuvier ;  but  the  truth  is,  that 
we  know  very  little  about  them,  nor  are  these  different  species  mention- 
ed by  any  other  author  besides  Mr  Hodgson.  The  Cervut  Hippelaphus, 
indeed,  called  Saumer  or  Sambre  in  the  Plains,  is  well  known  in  this 
country,  where  he  has  long  existed  in  our  menageries,  and  is  probably 
the  C.  Aristotelis,  which  is  familiarly  called  Elk  in  the  Hills,  and  of 
which  the  native  name  in  the  British  hill  provinces  is  Jerow  for  the  male, 
and  Maha  for  the  female,  names  which  have  been  not  unfrequently  ap- 
plied to  different  species  ;  of  the  PhAsro,  or  Hoary  Jarai  of  Mr.  Hodgson, 
which,  whatever  else  it  may  be,  is  certainly  not  the  C\  eqtdmis,  since  that 
species  does  not  inhabit  Continental  India,  nothing  is  known  but  the 
name,  if,  indeed,  it  be  not  a  mere  variety  of  sex  or  age.  Lieut.  Smith 
describes  the  Jerow  of  the  Hills  as  a  larger  and  heavier  animal,  and  with 
finer  horns,  than  the  Saumer  of  the  Plains  :  the  tan  and  black  colours  of 
these  two  species  appears  to  identify  them  with  the  Rdto  and  KAlo  Jarais 
of  Mr.  Hodgson. 

No  fewer  than  three  species  of  deer,  with  characters  approaching  to 
those  of  the  common  stag  (C.  JElaphus)  of  Europe,  have  been  mentioned 
as  inhabitants    of  Nepal.     Two  of    these,  the    Cervus    Wullichii  and 
Cervus  Duvaucellii  of  Cuvier,  are  known,   though  not  so  perfectly  as 
could  be  wished  ;  the  third,  which  has  been  identified  with  the  common 
stag,  appears  to  be  founded  upon  error.     Mr.  Hodgson  has   briefly  de- 
scribed the  Cervus  Duvaucellii  under  the  name  of  C  Elaphoides^  and  I 
have  seen  a  full-grown  male  in  the  Zoological  Gardens ;  the  comparison 
of  the  skull  figured  by   Mr.  Hodgson*  with  the  horns  in  the    Ossemens 
Fossiles  leaves  no  doubt  as  to  the  identity  of  the  species.     It  is  called  in 
Kepal  Barafyoy  and,  according  to  Mr.  Hodgson,  Maha  in   the  Western 
Hills,  a  name   which,  as  observed  above,  Lieut.   Smith  applies  to  the 
female  Jerow.     Cervus  WaUichh^  called  Borah  Singha^  is  mentioned  by 
Mr.  Walterf  as  an  inhabitant  of  the  mountains  of  Silhet,  and  by  Mr. 
Hodgson,!  who  confounds  it  with  the  common  stag,  as  found  in  the  Saul 
Forest,  which  skirts  the  foot  of  the  Nepal   Mountains,  whence  it  was 
originally   sent  to   Calcutta  by  Dr.  Wallich.    There  is  no  grounds  for 
supposing  the  existence  of  a  third  species  of  this  group  in  the  Hima- 
layas, identical  with  the  Red  Deer  of  Europe  (C  Elaphus),  though  the 
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fact  is  distinctly  stated  both  by  Duvaucel  and  Mr.  Hodgson  :*  these 
authors  appear  to  have  mistaken  the  C.  fVaUichn  for  that  animal, 
though  the  specific  distinction  was  afterwards  well  known  to  Duvauoel, 
who  sent  to  Baron  Cuvier  the  description  published  in  the  **  Ossemens 
Fossiles/*  Dr.  Falconer  mentions  the  discovery  of  a  new  species  of 
deer  in  the  Report  of  his  recent  Journey  to  Cashmere  and  Little 
Thibetff  and  Dr.  Royle  has  figured  (tab.  6,  fig.  1)  a  female  under  the 
name  of  C.  Dodur,  by  which  it  is  known  about  Saharunpore.  He  de* 
scribes  it  as  being  about  the  she  of  the  female  Him  {Antilope  cervicop' 
ra\  lighter  and  more  graceful  than  the  Hog-deer,  and  of  an  ashy  brown 
colour ;  but  this  is  all  I  know  of  the  animal,  nor  do  I  find  it  even  mention* 
cd  by  any  other  writer.  It  appears  to  be  unquestionably  a  new  species, 
and  is  well  worth  the  attention  of  Indian  naturalists. 

Of  the  Muntfac  tribe  of  deer,  I  am  acquainted  with  three  distinct 
species  inhabiting  the  Indian  continent :  one  entirely  black  (C.  melas\ 
one  of  a  light  sandy  fawn  colour,  probably  the  Ratwa  of  the  Nepalese 
(C  rattea,  Hodg.),  and  the  third  the  common  Muntjac,  called  Kacker  by 
the  natives,  and  Barking  Deer  by  the  Europeans  (C  Muntjac^  Lin.),  of  a 
deeper  bay  and  much  smaller  size  than  the  Ratwa :  the  former  is  scarcely 
the  size  of  the  Roe-buck  (C.  CapreohU)\  the  latter  nearly  equals  the 
Fallow  Deer  (C  Damoj  Liu.).  Dr.  Ruyle  has  figured  the  "  Barking 
Deer'*  of  the  North  Western  Himalayas,  v.  tab.  5,  fig.  2,  under  the  name 
of  Cervuu  Rulwa^  conceiving  it  to  be  identical  with  Mr.  Hodgson's 
species.  All  these  animals  may  be  readily  distinguished  from  the  other 
species  of  Deer,  by  theu*  long  projecting  tusks,  horns  mounted  upon  long 
bony  pedicles,  and  the  glandular  folds  of  skiu  on  the  forehead,  'ihey 
require,  however,  to  be  more  attentively  examined,  and  compared  with 
one  another. 

Of  UoUoW'homed  Ruminants,  the  Ghoral  and  Thar  (^AnHlope  Ohitnd 
and  A.  Thar),  are  now  pretty  well  known  from  the  researches  of  Mr. 
Hodgson,  who  has  set  a  praiseworthy  example  to  our  Indian  countrymen, 
by  the  laudable  zeal  vrith  which  he  perseveres  in  illustrating  the  Zoology 
of  Nepal.  Both  these  species  are  proper  to  the  middle  and  northern  re« 
gions  of  the  Hills.  The  Thar  of  Mr.  Hodgson  is  univeisally  called 
Surow  and  Ivioo  in  the  more  western  parts  of  the  mountains,  the  latter 
name  predominating  in  the  higher,  and  the  former,  in  the  lower  hills  : 
the  name  of  Thar,  according  to  Lieut.  Smith,  is  there  applied  excluaively 
to  the  species  of  goat  which  Mr.  Hodgson  calls  the  JharaL  That  beau- 
tiful and   stately  antelope,  the   Chiru  {A,  Hodgsonu),  of  which  our 
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knowledge  is  entirely  due  to  Mr.  Hodgson's  researches,  is  confined  to 
Bhot,  'J'hibet,  and  the  surrounding  countries  ;  it  appears  to  be  altogether 
unknown  on  the  southern  face  of  the  Mountains,  except  from  an  occa- 
sional specimen  imported  by  the  traders,  either  for  preseiits  or  barter. 
The  common  Indian  ante'opc,  called  Him^  and  the  Chickirra^  or  four- 
horned  ppeties  (A.  cerrfcopra  and  gvaJricamis)^  are  confined  to  the 
lower  hills  and  forests,  and  the  Neel-ghau  (A,  picta)  principally  to  the 
plains  and  jungles  of  the  north-westeni  districts.  Mr.  Colebrooke  says 
that,  in  the  opinion  of  the  Hindoos,  the  resort  of  the  Antelope  sanctfiies 
the  countries  graced  by  his  presence,  while  his  absence  degrades  the 
regions  which  he  avoids.  This  seems  more  connected  with  physical  ob- 
servation than  with  popular  prejudice.  The  wide  and  open  range  in 
which  the  Antelope  delights  is  equally  denied  by  the  forests  of  the 
mountain  and  by  the  inundation  of  the  fens.*  These  are  the  only  ante- 
lopes of  which  we  have  any  precise  knowledge,  as  inhabitants  of  this 
pait  of  India;  hut  it  is  probable  that  others  still  remain  undescribed. 
Captain  Herbe:  t,t  in  his  **  Tour  to  the  Sutlej,'*  mentions  two  animals 
by  the  names  of  Skin  and  TFar,  the  accounts  of  which  do  not  agree  with 
any  known  species,  and  which  are  therefore  well  worth  the  attention  of 
future  observers.  The  War,  according  to  Capt.  Herbert,  is  somewhat 
like  the  ^fusk  Deer  {Moschus  Moschi/erus),  but  with  a  face  more  like 
that  of  a  sheep,  divided  hoofs,  and  horns  more  nearly  resembling  those 
of  a  buffalo  than  of  any  other  animal ;  a  description  which,  in  spite  of  the 
similarity  of  nam^^s,  is  inapplicable  either  to  the  Thar  or  Jharal,  though 
indeed,  little  dependence  is  to  be  placed  in  the  descriptions  of  unscien* 
tific  observers. 

The  I^eel'ghau  deserves  a  more  particular  notice,  for  the  purpose  of 
clcnring  up  a  point  in  its  history,  equally  interesting  to  the  Classical 
Scholar  and  to  the  Zoologist.  It  has  been  already  observed  that  Modem 
Naturalists,  after  the  example  of  Baron  Cuvier,  have  identified  the 
great  Saumer  Deer  of  India  with  the  animal  which  Aristotle  describes 
by  the  name  of  Hippelaphfis.  "  The  Hippelaphus^^  says  the  Greek  phi- 
losopher,!  "  has  also  a  mane,  (he  is  talking  of  the  mane  of  the  Horse), 
above  the  shoulders,  but  from  this  to  the  head  along  the  top  of  the  neck 

it  is  very  thin;    it  has  likewise  a  beard  an  the  larynx; it  is  about  the 

siz'  of  the   Stag the  female  has  no  horns those  of  the  male  re- 
semble the  horns  of  the  Dorcas  (A,  Gazelle) it  inhabits  Arachosia.** 
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Any  one  acquainted  with  the  Ned-ghau  will  readily  perceive  the  appli- 
cability of  this  passage  to  its  most  obvious  characters :  in  fact  Aristotle*s 
description  of  this  animal,   under  the  name  of  Hippelaphus^  is  more 
exact  and  minute  than  the  description  of  any  other  animal  mentioned  in 
his  history ;  it  is  evidently  taken  from  personal  observation,  and  it  is  sur- 
prising that  the  application  should  have  hitherto  escaped  the  peDetratioa 
both  of  critics  and  Zoologists.     The  older  naturalists,  such  as  Gesner  and 
Aldrovandus  may  be  excused  for  misapplying  the  passage   in  question, 
sometiine'4  to  the  Elk,  sometimes  to  the  common  Stag  in  his  wioter-dress, 
when  the  hair  of  the  neck  becomes  longer  than  ordinary,  since  they  were 
unacquainted  with    the  form   and  characters  of  the  NeeUghau ;  but  the 
continuation  of  the  mistake  by  their  successors,  to  whom  the  animal  has 
been   long   familiar,   is  altogether  unpardonable.      This  identification, 
indeed,  was  absurd  enough  from  the  beginning :  the  habitat  of  Arachosia, 
and  the  assigned  form  of  the  horns,  were  alone  sufficient  to   distinguish 
the  Uippelaphus  from  either  the  Elk  or  common  Stag,  independently  of 
the  critical  absurdity  of  supposing  Aristotle  to  describe  such  well-known 
animals  at  such  length  and  under  a  new  name  :  but  the  truth  is,  that  all 
modern  commentators  have  been  misled  by  a  wrong  translation  of  the  term 
^opKfiCy  employed  by  Aristotle,  as  the  name  of  an  animal,  to  the  horns 
of  which  he  compares  those  of  the  Uippelaphus.     Now,  it  is  to   be  ob- 
served that  the  Dorcas  of  the  Greeks  and  Romans  is  universally  admitted 
to  be  the  Gazelle  of  Egypt  and  Northern  Africa,  as  may  be  easily  proved 
from  many  passages  in  Herodotus  and  other  ancient  writers.     Theodore 
Gaza,  himself  a  Greek,  and  the  first  translator  of  Aristotle,  very  properly 
renders  the  word  by  capra^  but   BufTon*   having  criticised  Gaza's   ^^' 
ranee,  and   affirmed  that   the   word  should  really  be  translated  eaprea, 
every  body  has  since  followed  the  translation  of  BuflTon,  and  the  Dorcas 
of  Aristotle  has  been  accordingly  considered  identical  with  the  Roe-buck^ 
whilst  the  Dorcas  of  all  other  ancient  writers  is  acknowledged  to  be   the 
Oazclle, 

This  seems  to  have  been  one  of  the  principal  sources  of  error  which 
misled  Baron  Cuvier,  after  the  example  of  his  predecessors,  to  identify 
the  Hippelaphus  of  Aristotle  with  a  species  of  Deer.  The  head  and 
skin  of  the  large  Indian  Saumer  had  been  sent  to  Paris  by  Diard  and 
Duvaucel ;  the  hair  of  the  neck  was  observed  to  be  considerably  longer 
and  coarser  than  that  on  the  rest  of  the  body,  the  horns  had  only  two 
antlers,  like  those  of  the  Roe -buck,  and  it  came  from  India.  Baron  Curier 
immediately  concluded  that  he  had  discovered  the  real  Hippelaphus  of 

•  Hist.  Nat.  Xr.  402. 


1840.]  Mammalogy  of  the  Himalayas,  169 

Aristotle,  and  takes  considerable  pains  to  prove  it.*  Against  this  opini- 
on of  the  most  distinguished  of  modem  naturalists,  howeyer,  I  have  to 
urcjo  objections  as  grave  as  those  which  lay  against  the  ancient  error 
wliich  identified  the  Hippelaphvs  with  the  Stag  and  Elk.  In  the  first 
place,  as  I  have  just  shown,  the  fancied  similarity  of  the  horns  of 
the  Hippelaphus  to  those  of  the  Roe-buck,  arises  from  a  false  translation 
of  the  word  Dorcas ;  when  this  tenn  is  properly  translated,  Gozeile,  the 
horns  of  the  I/ippelaphuSy  to  be  similar  to  those  of  the  Dorcanj  should 
be  small,  round,  and  without  branches  ;^ such  are  the  horns  oi  Ned' 
ghauj  and  such  are  not  the  horns  of  the  Saumer.  In  the  secvmd 
place,  the  Saumer  Doer  has  certainly  longer  and  stiffer  hair  on  the 
neck  than  elsewhere,  but  it  is  equally  long  and  rough  over  the 
whole  rtech,  as  well  on  the  sides  as  above  and  below,  and  has  no  resem- 
blance whatever  to  the  mane  of  the  Horse  and  Mule  to  which 
Aristotle  compares  it.  In  fact  the  description  of  Aristotle  docs  not 
apply  to  it  in  any  particular.  The  Saumer  does  not  shpw  the  least  ap- 
pearance of  the  thin  mane  along  the  top  of  the  neck,  longest  and  thickf*st  on 
the  shoulders ;  neither  has  it  anything  that  can  be  called  a  beard,  distinct, 
at  least  from  the  general  roughness  of  the  neck  which  Baron  Cuvier  calls 
its  niaue.  But  even  allowing  the  rough  hair  on  the  under  surface  to  be 
called  a  beard,  still  Aristotle's  description  does  not  apply,  for  this  rough 
hair  covers  the  whole  throat  in  the  Saumer  from  the  head  to  the  (!hest, 
whilst  the  Greek  philosopher  restricts  the  beard  of  the  Hippelaphus 
to  the  LarynXy  and  this  is  precisely  the  situation  in  which  the  long  bunch 
of  coarse  hair,  nearly  a  foot  in  length,  is  found  on  the  throat  of  the  NceU 
ghau.  In  fact  there  is  not  a  single  point,  even  to  the  most  minute  par- 
ticular, the  habitat  of  Arachosia,  for  instance,  the  modern  Punjab,  where 
the  Neel-ghau  is  extremely  abundant,  and  where  the  Saumer  does  nt)t 
exist,  at  least  we  have  no  evidence  of  the  fact, — in  which  Aristotle's  de- 
scription of  the  Hippelaphus  docs  not  perfectly  agree  with  this  now  well- 
known  animal ;  and  we  may  therefore  safely  conclude  vat  we  have  at 
length  finally  settled  a  question  which  has  long  puzzled  both  critics  and 
Zoologists.  The  Neel-ghau  should  consequently  assume  in  future  the 
specific  appellation  of  Antilope  Hippelaphus^  whilst  the  Saumer  Deer, 
to  which  that  name  has  been  erroneously  applied,  may  be  more  appro- 
priately called  Cervus  Saumer. 

Two  distinct  species  of  the  genus  Capra  occur  in  the  Himalayas: 
Capra  jembla'ica  of  Hamilton  Smith,  called  Jharnl  in  Nepal,  and  Thar 
in  the  British  provinces,  is  by  for  the  more  common  of  the  two,   and  is 
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stated  by  Mr.  Hodgson*  to  difTer  from  other  goats  by  baving  four  teatf. 
The  second  species  has  never  been  described,  but  its  existence  is  placed 
beyond  a  doubt ;  Major  Kennedy,  while  resident  at  Simla,  had  two  stuff- 
ed specimens,  procured  in  the  neighbouring  mountains,  and  the  animal  is 
mentioned  by  various  tourists  under  the  name  of  the  Ibex,  which  it  ap* 
pears  to  resemble  in  the  form  of  the  horns  and  other  characters.  Dr. 
Falconer,  in  the  Report  of  his  late  Journey  to  Cashmere  and  Little 
Thibet,  mentions  the  discovery  of  two  new  species  of  goats;  but  as  he 
does  not  enter  into  any  detail  on  the  subject,  we  have  no  means  of  ascer- 
taining how  far  they  may  prove  to  be  identic:il  with,  or  different  from,  the 
two  species  here  mentioned.  Different  varieties  of  the  domestic  goat, 
the  most  valuable  of  which  are  the  Changra^  or  shawl  goats,  of  two  breeds, 
distingiiished  as  the  larger  and  the  smaller  Changra,  are  found  in  the 
more  alpine  regions  ;  their  wool  forms  an  article  of  extensive  traffic,  but 
wt*  are  much  in  want  of  detailed  comparative  descriptions  and  good 
figures  of  these,  as  of  all  the  different  breeds  of  cattle  and  other  domestic 
animals  in  India  ;  a  subject  of  great  interest,  which  has  been  extensively 
illustrated  a*t  home,  but  which  has  met  with  little  or  no  attention  out  of 
Europe. 

Of  sheep  there  are  likewise  two  wild  species,  and  numerous  domestic 
Tarieties,  found  in  these  mountains.  The  Bvrrhai,  called  Nahoor  by  the 
Nepalese  (Oris  Nahoor  of  Mr.  Hodgson),  is  intermediate  in  character  be- 
tween the  Mouflon  (0.  Musmon)  of  Corsica,  the  supposed  parent  of  our 
domestic  sheep,  and  the  Aoudad  (O.  iragelaphus)  of  Northern  Africa, 
which  latter  species  it  resembles  in  the  form  of  the  horns  and  the  absence 
of  the  crumens,  (►r  tear-pits,  which  distinguish  the  rest  of  the  genus.  The 
second  species,  called  Banbhera  in  Nepal,  is  less  known,  but  appears  to 
approach  very  nearly  to  the  Argali  of  Siberia  (O.  Ammon)^  if,  indeed,  it 
be  not  identical  with  that  animal.  I  have  seen  the  skull  and  horns  in  the 
Museum  of  the  Boyal  Asiatic  Society,  to  which  it  was  presented  by  Sir 
Alexander  Burnes ;  but  as  there  is  no  specimen  of  the  Argali  in  this 
country  with  which  to  compare  it,  I  can  offer  no  opinion  as  to  its  specific 
difference.  The  animal  seems  to  be  more  properly  a  native  of  Thibet 
and  Chinese  Tartary,  and  seldom  appears  on  the  southern  part  of  the 
Himalayas ;  at  least  none  of  my  sporting  acquaintances  evej  met  with  it, 
and  Mr.  Hudgson  was  long  doubtful  of  its  exi^^tence.  Of  the  domestic 
sheep  of  the  Hills,  besides  the  Diimba,  or  common  variety  of  Upper  India, 
Mr.  Hodgson  mentions  a  breed  called  Barwal  as  occurring  in  the  Kachar, 
and  another  called  Hoardak^  peculiar  to  Thibet :  these  are  used  as  beasts 
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of  burden  for  carrying  grain  and  other  products  across  the  mountains,  but 
we  know  little  of  their  peculiar  forms  or  qualities. 

Of  the  genus  Bos,  the  buffalo  (B.  Buhtdus),  and  its  representative, 
the  Arnee,  or  Urnee  Bhinse^  are  confiued  to  the  sultry  forests  at  th« 
foot  of  the  mountains.  The  latter  is  a  very  distinct  variety,  if  not  a 
different  species,  from  the  Junglee  Bhinse  of  Bengal  and  Assam,  so  well 
known  for  the  great  length  of  its  horns ;  the  Arnee  of  the  Saul  forest 
is  the  short  thick  homed  variety,  of  which  there  arc  many  skulls,  pre- 
served in  our  Museums,  and  is  said  to  be  a  much  lighter  made  animal, 
though  with  a  thicker  skin  than  the  JungUe  Bhhue.  The  Zebu  (^Bos 
indicus)  is  common  in  every  part  of  the  Ilills ;  but  the  peculiar  and  ap- 
propriate species  of  the  Himalayas  is  the  Changree,  or  Yak  {Boe 
p/pphagnSf  Pallas),  which  composes  the  domestic  cattle  of  Tartary,  and 
is  not  uncommon  on  the  soufhern  slopes  of  the  higher  Mountains,  whero 
a  cross  between  it  and  the  Zebu,  or  common  Indi.iu  Ox,  is  much  used  in 
agriculture,  and  preferred  to  either  of  the  pure  races.  This  hybrid  is 
not  uncommon  at  Simla,  and  it  is  to  be  hoped  that  some  intelligent  ob- 
server will  take  advantage  of  this  circumstance  to  ascertain  from  actual 
experiments  whether  the  sexes  be  productive  inter  se^  or  when  united 
with  one  of  the  pure  races ;  or  whether,  like  the  common  mule,  they  be 
absolutely  barren.  Lieut.  Smith  informs  me  that  he  has  seen  the  Yak 
wild  on  the  confines  of  Chinese  Tartary. — Boyle's  Illustration*  of  ike 
Botany^  Sfc,  of  the  Himalayan  Mountains^  Supplementary  Part. 


Art.  X.^ Beryl  Mine  of  Paddioor^  and  Geognostic  Position  of  this 
Qem^  in  Coimbatoor^  Southern  Jndia.—By  Lieut.  Newbojld,  Madrae 
Army,  A.  D.  C.  to  Brigadier- General  Wilson,  C.B. 

The  Beryl  mine  of  Paddioor,  or  Patialey  as  it  is  sometimes  termed^  is 
situated  at  the  eastern  extremity  of  a  village  of  the  same  name,  in  the 
Kanghyum  Taluk,  in  the  Coimbatoor  CoUectoratCi  about  forty  miles 
E.N.E.  from  the  town  of  Coimbatoor,  which  lies  in  Lat.  1 1*  N.,  and  Long. 
77*  1'  E.  The  surrounding  country  is  an  undulating  plain,  studded  with 
a  few  short  clusters  of  hills,  principally  of  gneiss  and  quartz  rock.  The 
f  urface  of  the  plain  is  intersected  by  a  few  ravines  and  rivulets,  flowing 
towards  the  Noel  river,  whichi  rising  in  the  Nilgherry  C^hain,  pursues  aa 
easterly  course  to  the  Cauvery.  The  latter  river  Hows  through  the  midst 
of  this  great  plain,  which  Li  bounded  by  the  Nilgherrieft  to  the  west,  and 
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the  Shevaroy  and  Salem  Mountains  to  the  east.  All  these  ranges  con- 
sist of  normal  rooks,  principally  gneiss,  hornblende-slate,  and  uiica-slate, 
associated  with  granite,  greenstone,  and  basalt  in  dykes.  The  rocks  that 
occur  in  tlie  plain  are  of  a  similar  description,  with  beds  of  quartz  dis- 
tinctly stratified,  sometimes  highly  ferruginous,  and  passing  into  garnet 
rock.  Garnets,  regularly  crystallized,  often  occur  in  the  gneiss  and  horn- 
blonde  slate.  Primitive  crystalline  limestone  and  atalco9erockoccur,though 
rarely,  intcrstratified  with  the  gneiss  and  honiblende  slate.  A  remarkable 
feature  is  the  prevalence  of  bas:dtic  dykes,  accompanied  by  large  traver- 
tine and  tufa-like  deposits  of  carbonate  of  lime.  The  influence  exerted  by 
these  dykes  over  crystalline  and  metalliferous  developments  iu  these  dis- 
tricts is  interesting  and  instructive.  Dykes,  or  veins,  of  a  porphyritic  gra- 
nite too,  traverse  the  gneiss  in  various  directions.  The  largei  veins  are  ge- 
neially  from  W.  to  E.,  varying  a  few  degrees  to  the  S.  of  E.  The  mtftallic 
ores  and  minerals  found  associated  with  these  rocks  are  chiefly  the  mag- 
netic or  black  iron  ore,  disseminated  and  interstratified  with  quartz  rock 
in  a  state  of  great  purity.  It  sometimes  occurs  in  octahedral  crystals, 
with  a  whitish  micaceous  looking  enduit  Both  varieties  are  often  highly 
magnetic  with  polarity.  Manganese  also  occurs  in  the  form  of  the  black 
oxide  ;  also  garnets,  corundum,  magnesite,  nephrite,  asbestus,  chromate 
of  iron,  adularia,  p\Tites,  &c.  Rubies  have  been  found  associated  with 
the  corundum  which  occurs  imbedded  in  gneiss.  I  am  not  aware  that 
the  other  beautiful  variety  of  rhomboidal  corundum,  viz.  the  sapphire, 
has  ever  been  discovered  ;  but,  from  certain  indications,  I  should  be  led 
to  suppose  its  existence.  Gold-dust  is  found  iu  many  of  the  rivulets 
flowing  down  the  sides  of  the  Nilgherrj'  and  Salem  Mountains. 

I  will  now  proceed  to  describe  the  bed,  and  minerals  with  which  the 
Beryl  is  more  immediately  associated  in  the  particular  locality  which  has 
already  been  adverted  to,  viz.  Paddioor.  The  mine  has  been  sunk 
thnmgh  a  bed  or  dyke  in  the  gneiss  and  mica-slate  on  the  line  of  contact ; 
it  is  about  eighteen  paces  long,  by  fourteen  broad ;  it  has  about  seven 
feet  of  water  covering  the  lower  part,  and  is  about  twenty-four  deep  to 
the  surface  of  the  water.  The  dyke  is  composed  of  a  highly  crystalline 
poq^hyritic  granite,  the  component  minerals  of  which  are  generally 
beautifuUy  characteristic  and  distinct.  The  quartz  is  sometimes  regularly 
crystallized,  but  usually  in  amorphous  translucent  masses,  imbedded  in 
large  tabular  crystals  of  pale  rose-coloured  felspar,  with  cleavlandite 
garnet,  and  white,  black,  and  bottle-green  mica,  A  crystallized  pyrami- 
dal pism  of  quartz  that  had  been  dug  out  of  this  mine  measured  2  feet 
3^  inches  iu  length,  and  1  foot  3  inches  in  diameter  ;  it  had,  however, 
been  fractured,  and  four  only  of  the  sides  were  tolerably  perfect.     The 
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mica   occnrrfd  both  in  e^ix-sitUd  tables  and  in  large  irrfgularly-shaped 
nests  one  of  vhich  measured  2  feet  in  length  ;  the  laminae  highly  elastic 
and  tranrparent.     A  few  of  the  garnets  were  crystallized   in  dodecahed- 
rons, sparingly  disseminated  in  the  rock  ;  one  of  these  crystals  measured 
2  inclus  in  diaincter.     The   crystals   of  ckavlandite   were   remarkably 
fine,  and  characteristic  of  this  beautiful  variety  of  felspar.     The  various 
niincrals  composing  this  bed  pass  from  the   porphyrilic  structure   into  a 
curiously   fibrous   arrangement :   the   quartz,   felspar,   and   cleavlandite 
occuirircr  in  alternate  prismatic  laminse  ;  sections  of  this  rock,  at  right 
arcrlcs  wiih  the  long  axis  of  the  prisms,   exhibit   on  their   surfaces  the 
a[«pearanec  of  •  raphic  granite.     Where  this  arrangement  is  observed,  the 
mita  is  partially  and   irregularly   distributed   in   thin   pyramidal    nestH, 
rarely  in  direction  with  the  laniiufr  of  the  rock.     The  quartz  a!:d  felspar, 
where   they   meet  witli   a  large  nest  of  mica,  usually  lose  their   laminar 
Rtnicture,   becoming  confused  and  lumpy.     The  felspar  and   cleavlandite 
is  both  white  and  translucent,  and  opaque   and  reddish  ;  the  latter  is 
often  crossed  by  nncroscopic  fissures,   inclined  at  a  great    angle   to  the 
axis  of  the  prism.     Ghunpore,  in  the   Nizam's  dominions,  is  the   only 
other  locahty  in  India  where  1  have  met  with   this  fibrous  rock  ;  it   wa8 
there  also  associated  with  j^neiss  and  granite.  The  cleavlandite  often  occur 
in  large  masses,  with  small  cavities   partly  formed  by   the  decomposition 
of  the  rock,  and  partly  by  the  intersection  of  the  longer  and  more  distinct 
crystals  of  the  cleavlandite  ;  it  is  in   this  gangue,  and  in  these  cavities, 
that  the  B"r\l,  or  aquamarine,  is  almost  invariably  found,  in  long  deeply 
striated  hcxahedral  prisms,  with  small  crystals  of  quartz. 

The  vUiole  of  the   rock,   composing  the   dyke,   is  divided  by   seams, 
almost  horizontal,  intersected  by  fissures,  thus  dividing  it   into  cuboidal 
masses.     Many  of  the  seams  are  filled  by  a  whitish   earthy   incrustation 
of  carbonate  of  linjc,  that  has  a   tendency  to  collect  in   nodules.     The 
larger  calcareous  veins  attenuate  as  they  ascend  in  the  rock,   and  appear 
to  have  penetrated  it  from  below,  rather  than    to  have  been   deposited 
from  above.     On  reaching  the   surface,  which  it  often   overspreads,  in 
beds  of  great  extent,  underlying  the  present  soil,   it  assumes   a    closer 
texture,  with  a  nodular  or  pisiform  surface,  the   interior  having  a   sphe- 
roidal s!ructure,  not  unfrequently  assimilating  that  of  the   travertine  of 
San  Filippo.     It  has  been  deposited,   no  doubt,  by  springs   of  water 
ascending  through  the  subjacent  strata,  charged  with  carbonic  acid,  and 
holding  lime  in  solution. 

Small  springs  are  still  observed  percolating  upwards  through  the 
fissures  of  the  rock;  and,  as  they  trickle  over  its  surface,  depositing  a 
thin  black  crubt  composed  of  carbon,  a  little  iron,  calcareous  and  saline 
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matter ;  the  latter  contained  both  the  muriate  and  sulphate  of  soda ; 
which  salts,  and  nitrate  of  potass  exist  abundantly  in  the  soO  of  the 
adjacent  district.  The  water  at  the  bottom  of  the  mine  is  sufficiectlj 
pure  for  irrigation  and  the  purposes  of  life. 

There  are  marks  of  other  excavations  in  this  vicinity,  and  in  the  same 
bed.  The  natives,  however,  assert  their  perfect  ignorance  of  their  nse. 
Judging  from  the  high  barren  situation  in  which  I  found  them,  these 
excavations  could  hardly  have  been  made  for  wells.  Blocks  of  the 
deavlandite,  which  forms  the  matrix  of  the  gem,  had  been  thrown  out, 
and  evidently  broken  up  in  search  of  what  it  might  be  supposed  to 
contain.  The  excavations  were  shallow,  but  extensive,  and  the  quantity 
of  the  broken  up  gangue  very  large ;  it  (the  deavlandite)  can  be  traced 
in  the  rocks  in  the  vicinity  to  an  extent,  east  and  west,  of  about  thirty- 
eight  miles ;  and  it  is  likely  that,  in  ancient  times,  antecedent  to  Maho« 
tnedan  conquest,  when  rights  to  landed  property  were  more  secure,  the 
gem  was  obtained  in  abundance.  Now,  the  surface  veins  appear  to  be 
completely  exhausted  in  all  the  excavations  I  examined  ;  but  it  is  pro- 
bable, from  the  inquiries  I  made,  that  it  b  still  secretly  procured  by 
Datives  from  certain  localities  in  this  district,  as  it  still  forms  an  artide 
of  traffic  in  Indian  bazaars.  It  has  been  thought,  with  some  reason,  that 
the  largest  crystallized  Beryl  ever  known,  weighing  six  ounces,  and 
costing  £500,  and  which  was  supposed  to  have  been  brought  to  Europe 
from  Ceylon,  was  the  produce  of  the  Beryl  mines  of  Coimbatoor,  as 
neither  Davy,  nor  any  of  the  authors  conversant  with  the  mineralogy  of 
Ceylon,  mention  its  existence  on  that  island.  It  has  been  stated  posi- 
tively that  it  does  not  occur  there. 

To  Mr.  Heath  the  merit  is  due  of  having  first  brought  these  mines 
under  the  notice  of  government.  Mr.  Fischer,  the  enterprising  land- 
proprietor  of  Salem,  informed  me  that  the  gem  was  first  discovered  by 
the  diggers  of  a  well  on  the  estate  of  the  village  Potail,  who  sold  them 
aecretly  to  the  itinerant  jewellers  and  chittys,  who  purchased  them  in 
large  quantities  for  a  mere  trifle,  and  sold  them  at  an  immense  profit  at 
Madras,  Pondicherry,  and  other  European  settlements.  This,  coming 
to  Mr.  IIeath*s  knowledge,  afforded  a  clue  by  which  he  was  enabled  to 
trace  the  beryl  to  its  situs.  He  lost  no  time  in  obtaining  the  condi- 
tional consent  of  government,  and  arranging  with  the  native  owner  of 
the  land.  Mining  operations  were  carried  on  for  about  two  years,  and 
were  discontinued  in  consequence  of  the  mines  bdng  exhausted,  and 
the  expense  of  draining  off  the  water.  It  has  now  (1840)  reverted  to 
its  original  purpose  of  irrigation,  and  is  still  the  property  of  the  Potail 
who  originally  caused  it  to  be  dug.    This  venerable  old  Hindoo,  Chin- 
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nana  Gouda,  whose  hair  and  beard  are  blanched  bj  age,  paid  me  a  Tisit 
at  the  mine.  He  informed  me  that  it  is  upwards  of  forty  years  ago 
since  he  dug  it ;  and  that,  until  Mr  Heath's  discovery,  about  twenty-two 
years  ago,  he  had  not  the  slightest  idea  of  the  treasures  contained  in  his 
own  well,  and  of  which  he  had  been  robbed  for  eighteen  years  by  the 
people  he  employed. 

In  India,  the  beryl  appears  to  be  almost  confined  to  this  particular 
distiict.  The  natives,  however,  inform  me  that  it  occurs  at  Vaniam- 
badi,  at  the  northern  base  of  the  Nilgherries,  in  rocks  of  a  similar  age 
and  petrographical  character.  In  Europe  it  occurs  also  in  the  primitive 
rocks— in  the  granite  and  gneiss  formations.— ^^'jiAurgA  New  Phiioso* 
phical  Journaly  October  1810 — January  1841. 


XL— On  the  Functions  of  the  Colouring  Matter  of  the  Skin  in  Oui 
Dark  Races  of  Mankind, — Bi/  Robbbt  Mortimbk  Glover,  M, 
D.,  Lecturer  on  Chemistry  in  the  Newcastle-on-Tyne  School  of 
Medicine. 

Various  hints  and  hypotheses  have  been  put  forth  as  to  the  functions 
performed  by  the  peculiar  organization  of  the  skin  iu  the  dark  races  of 
mankind.  The  opinions  of  Sir  Everard  Home,  published  in  the 
Philosophical  Transactions  for  1821,  have  been  generally  adopted  by 
physiologists  as  apparently  founded  on  a  methodical  attempt  to  investigate 
the  subject  by  direct  experiment,  and  to  elucidate  it  by  analogical 
reasoning.  The  experiments  of  Sir  Everard  give  results  certainly  quite 
opposed  to  what  has  been  determined  by  physical  observers  respecting 
the  laws  which  affect  the  radiation  from,  and  absorption  of,  heat  by 
coloured  surfaces.  This  circumstance  drew  my  attention  to  the  subject, 
and  led  me  to  repeat  some  of  the  experiments  related  by  Sir  Everard. 

It  may  be  mentioned,  before  entering  on  the  subject,  that  this  inquiry 
was  proposed  by  Lord  Bacon. 

The  structure  of  the  skin  and  of  iU  layers  is  yet  involved  in  some 
doubt  as  to  many  particulars ;  but  so  far  as  our  inquiry  is  concerned 
there  is  no  doubt  whatever.  It  is  clear  that  there  is  a  spongy  or  vascular 
layer  between  the  cuticle  and  true  skin ;  or  on  the  surface  of  the  latter» 
constituting  a  portion  of  it.  It  is  also  certain  that  the  colouring  matter 
of  the  skin  resides  in  this  region.  And  that  the  intensity  of  shade  is  the 
greater  or  less  abundance  of  the  colouring  matter.    Hence  the  European 
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and  the  Negro  furnish  extreme  instances  in   this  inquiry  ;    since  in  the 
one  the  colouring  matter  is  in  small  quantity  or  of  li^ht   shade,    whereas 
the  other  has  it  so  abundantly  that  in  him  we   ?'peak   of  the  pigmenium 
nigrum.     Between  these  extremes  exist  many  curious  varieties,  in   whom 
the  functions  of  the  colouring  matter  are  well  worthy   of  consideratioo, 
buf  we  have  data  to  reason  only  with  regard  to  the  European  or  White, 
and  the  Negro.     Indeed,  in  many  of  the  coloured  races,  the  existence  of 
something  analogous  to  the  dark  pigment  is  only  inferred,    although   the 
occurrence  of  Albinoes  in   all   races   should   induce   us   to   believe   the 
presence  of  a  pigment  universal.     So  that  what  is  paid  of  the   colouring 
matter  in  the  Negro  may  be  extended  to  all  varieties  of  colour,  reasoning 
by  analogy.  . 

It  is  scarcely  possible  to  regard  tlic  dark   colouring  matter   otherwise 
than  as  a  provision  for,  in  some  way,  enabling   tho^e   who   possess  it  in 
abundance  to  withstand  the  heat  of  the  climate  they  inhabit.     Accor- 
dingly, there  are  facts  which  prove  such  iiulividunls  to  be  more  capable 
of  withstanding  the  heat  of  torrid  regions  ihan  acclimatized    Europeans, 
or  other  whites  born  there.     Tiicre  are  also  facts  to  connect  this    power 
of  withstanding  excessive   heat   with   the    development    of    the    dark 
colouring    matter.     Thus,    Albinoes    of   Guinea,    (lifTeriug    from    both 
Europeans  and  their  countrymen   in   this,   that   they   totally   want   the 
colouring  matter,  according  to  many  autliors,  are  even  less  capable  of 
resisting  the  heat  of  their  native  country  than  European   strangers ;  in- 
deed their  skins  are  said  to  crack  and  blister  on  exposure   to   the  8un*8 
rays.     And  I  am  informed  by  Mr.  Granidge  of  Barbadoes,  that  be  has 
observed  the  same  fact  in  that  island. 

Now,  when  we  reflect  that  the  European  cannot  be  without  some 
colouring  luatler  between  the  true  skin  and  cuticlt*,  since  he  must  differ 
in  this  respect  from  the  Albino,  it  seems  as  if  a  relation  were  established 
between  the  development  of  the  pigment,  and  probably  of  the  rete 
nmcosum  along  with  it,  and  the  power  of  resisting  the  sun*s  heat  in  torrid 
regions. 

It  is  clear  that  in  this  inquiry  we  should  regard,  not  merely  the  phy- 
sical properties  of  the  organization  we  consider,  nor  its  vital  properties 
only,  but  the  action  and  reaction  of  the  whole,  and  their  effect  on  the 
system  of  the  individual.  For  want  of  a  consideration  of  all  circum- 
stances, before  the  publication  of  Sir  Everard  Home*a  views,  it  was  not 
conceived  how  the  tint,  which,  on  analogy,  should  absorb  more  heat  than 
any  other,  could,  in  the  hottest  regions  of  the  earth,  confer  any  exemp- 
tion on  its  possessor.     And  perhaps  before  this  paper  is  concluded,  it 
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may  be  apparent  that,  since  Sir  Everard  published,  the  matter  has  been 
misunderstood. 

The  notions  entertained  at  present  by  physiologists,  with  regard  to  thd 
operation  of  this  pigment,  are  implicitly  those  of  Sir  Everard.  And  what 
they  are,  will  appear  from  the  following  brief  quotation  from  an  elemen« 
tary  work  :— "  The  secretion  on  the  cutis  vera,  which  gives  the  black 
colour  to  the  skin,  appear;)  to  assist  in  fitting  men  for  residence  in  hot 
climates,  because  although  such  skin,  by  absorbing  more  caloric,  rises  to 
a  higher  temperature  under  the  sun's  rays  than  white  skin  does,  yet  it 
does  not  inflame  so  readily  from  a  rise  of  temperature.*'  Dr.  Alison*! 
meaning  is,  that  although  the  skin  of  a  negro  may  rise  to  a  higher  tem- 
perature under  the  sun*s  rays  than  a  white  skin  in  the  same  circumstanceti 
yet  the  dark  skin  is  less  likely  to  inflame  at  that  higher  t^perature  than 
the  white  skin  at  that  lower  one.  This,  then,  is  the  conclusion  of  Sir 
Everard  Home,  whose  paper  I  now  proceed  to  examine. 

The  paper  of  Sir  Everard  Home  contains  alleged  facts  and  experi- 
ments, tending  to  prove  the  Negro  more  capable  of  vnthstanding  exces- 
sive heat  of  the  sun's  rays  than  the  white  man,  and  attributing  this  to  a 
supposed  propel  ty  in  dark  surfaces  of  destroying  the  scorching  and  blis* 
tcring  effect  of  the  sun's  rays.  The  former  conclusion  has  already  been 
admitted,  'llie  facts  by  which  Sir  Everard  supports  his  second  position 
are  to  be  considered. 

Sir  Everard  having  fallen  asleep  on  the  deck  of  a  vessel  exposed  to  a 
tropical  sun,  found,  on  awaking,  his  thigh  scorched  through  a  pair  of  thin 
white  linen  trousers.  From  this  simple  observation,  the  extravagant 
conclusion  is  drawn  of  black  being  a  better  protection  against  the  sun's 
rays  than  white. 

An  experiment  is  next  related,  in  which  Sir  Everard  found,  on  expos* 
ing  his  hand  to  the  sun's  rays  for  45  minutes,  while  a  thermometer  at- 
tached to  it  stood  at  90^,  that  blisters  rose  and  coagulated  lymph  was 
exuded.  I  have  attempted  to  produce  the  same  effect  by  the  concen- 
trated rays  of  the  sun  at  the  same  temperature  indicated  in  a  similar  way, 
and  kept  up  to  within  one  or  two  minutes  of  the  time,  when  my  patience 
was  exhausted,  without  any  result  except  slight  reddening.  Six  years 
ago,  while  off  the  coast  of  Algiers,  I  sat  for  half  an  hour  immoveable  in 
the  sun,  having  the  greater  part  of  my  face  exposed,  the  thermometer  in 
the  sun's  rays  being  considerably  above  100^,  and  though  my  &ce  was 
scorched,  nothing  like  the  effect  described  by  Sir  Everard  took  place. 

Sir  Everard  next  attempted  to  compare  the  inflaming  and  blistering 
power  of  the  sun's  rays  with  that  of  hot  water.  He  says,  that  water  at 
the  temperature  of  120*  was  painful  to  the  body,  and  became  unbearable 
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when  still  further  heated.  From  this  experiment  and  the  preceding,  he 
wishes  us  to  infer  a  power  of  vesicating  in  the  sun's  raja  not  in  proportion 
to  their  temperature. 

In  a  third  experiment,  he  exposed  the  backs  of  his  bands  to  the  mat 
with  a  thermometer  on  each,  the  one  hand  being  uncoTered,  while  the 
other  had  a  covering  of  black  cloth  under  which  the  thermometer  wm 
placed.  Afler  ten  minutes,  the  degree  of  heat  on  each  woe  raarkec^  and 
the  state  of  the  surface  examined,  and  this  was  repeated  three  times. 
During  the  last  trial,  the  thermometer  which  had  its  ball  eovered  by  the 
cloth  stood  at  106,*'  while  the  other  was  at  98.^  The  exposed  hand  waa 
scorched,  that  covered  was  unaffected  in  all  the  trials.  I  have  not  re* 
peated  this  experiment  because  it  is  subject  to  an  obvious  fallacy,  for  the 
ball  of  the  thermometer  being  between  the  cloth  and  the  part,  a  apace 
intervened,  and  across  this  space  the  heat  from  the  cloth  could  only  pass 
by  radiation  or  by  transmission  through  the  thermometer,  but  not  direct- 
ly from  the  cloth  to  the  hand,  so  that  the  heat  might  not  accumulate  on 
the  skin. 

In  a  fourth  experiment,  a  Negro  bore  the  snn*s  rays  on  his  hand  wheD 
a  thermometer  on  the  part  indicated  100^  without  any  scorching  being 
the  result.  As  the  scorching  of  which  Sir  Everard  speaka  could  be  only 
a  slight  blush,  it  might  not  be  observed  on  a  sable  skin.  However^  I  do 
not  question  the  result  of  this  experiment. 

Sir  Everard  observed  in  his  next  experiment^  during  the  eeurie  of  an 
eclipse,  as  the  darkness  on  the  8un*s  disk  diminished,  the  scorching  power 
of  the  rays,  concentrated  by  a  lens,inGrea8ed  io  a  ratio  which  ia  aasumed  to 
be  greater  than  could  be  accounted  for  by  the  mere  rise  of  temperature 
during  the  time  of  the  experiment.  Whence  it  is  to  be  inferred  that  the 
excess  of  effect  is  due  to  the  increased  quantity  of  light  present  with  the 
heating  rays  at  each  advance  of  time.  A  reference  to  the  original  paper 
will  convince  the  reader  that  this  assumption  is  established  without 
sufficient  data. 

Most  stress  has  been  laid  by  Sir  Everard,  and  those  who  have  adopted 
his  views,  on  the  seventh  experiment.  We  are  told  that,  on  the  9th  of 
September,  at  11  a.  m.,  thermometer  90*  in  the  sun,  the  concentrated 
rays  applied  to  a  piece  of  black  kerseymere  wrapped  round  the  arm,  gave 
no  real  pain,  as  it  fs  expressed,  during  15  minutes ;  and  at  the  end  of 
that  time  left  no  appearance  on  the  arm  ;  whereas,  when  white  kersey- 
mere was  substituted,  during  the  same  time,  and  the  concentration  we 
are  led  to  suppose  being  the  same,  the  heat  of  a  thermometer  in  the  son 
only  86*,  yet  blisters  were  formed  From  this  experiment,  taken  along 
with  those  preceding,  it  is  supposed  tu  be  fully  proved  that  although 
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black  surfaces  rise  to  a  higher  temperature  than  white  under  the  6un^ 
rajrs,  yet  they  scorch  the  surface  of  the  body  less ;  the  scorchiog  effect 
depending  on  a  union  of  the  rays  of  heat  with  those  of  light,  the  latter 
being  supposed,  by  way  of  explanation,  to  be  excluded  by  the  black  sur- 
face. First,  I  shall  state  my  repetition  of  the  experiment,  and  then  at- 
tend to  Sir  £verard*s  explanation  of  his  supposed  fact. 

I  have  attempted  to  ascertain  the  rise  which  the  absorption  of  heact 
by  black  and  white  cloths  respectively  gives  to  the  thermometer ;  to 
compare  this  observation  with  the  effects  of  the  same  cloths  under  the 
8un*8  rays  upon  the  body,  and  with  the  effect  of  the  sun's  rays  on  the 
naked  skin.  When  the  thermometer  stands  at  about  80^  in  the  sun,  the 
solar  rays  concentrated  on  white  cloth  over  the  ball  of  a  thermometer,  to 
a  space  of  an  inch  and  a  half  in  diameter  by  a  burning-glass,  caused  a 
rise  of  the  thermometer  to  125**  in  a  quarter  of  an  hour.  When  black 
cloth  was  substituted  the  rise  during  the  same  period  was  to  172^.  In  five 
minutes,  with  the  white,  the  rise  was  to  108**,  with  the  black  to  140* ; 
and  in  some  experiments  in  a  proportion  nearer  that  given  by  the  longer 
period. 

When  the  black  and  white  clotbs  were  applied  to  the  skin  at  the  same 
temperature,  and  with  the  same  degree  of  concentration,  as  already  men- 
tioned, the  black  cloth  generally  caused  intense  pain  in  the  course  of  a 
few  minutes,  and  on  being  allowed  to  remain  for  five  or  at  most  sevea 
minutes,  produced  blisters.  During  the  same  period  ^ery  little  apparent 
effect  followed  the  application  of  the  white  cloth,  though  considerable 
pain  was  sometimes  produced.  The  experiment  was  at  different  times 
performed  on  several  individuals,  all  of  whom  found  the  black  cloth  give 
the  sensation  of  pain  sooner  than  the  white.  On  the  whole,  I  found 
nothing  like  the  difference  described  by  Sir  Everard,  though  certainly 
the  vesicating  effect  of  the  black  surface  appeared  to  be  much  greater 
tban  that  of  the  white.  From  many  experiments  I  conclude,  that  the 
rays  of  the  sun  will  scorch  when  they  are  applied  to  tbe  surface  so  as  to 
cause  a  beat  of  about  130^  and  upwards.  And  from  the  experiment 
related  by  Sir  Everard,  It  appears  that  hot  water  is  capable  of  producing 
a  similar  effect  at  that  temperature.  From  all  this,  I  am  inclined  to 
deny  the  existence  of  a  scorching  power  in  the  sun's  rays,  independent 
of  the  heat  they  contain,  or  at  least  of  tbe  effect  they  produce  on  the 
thermomelic  ^-^oreoyer,  if  such  a  power  do  exist,  black  cloth  should 
yet  Rcorcb  Biore  than  white,  since  it  will  absorb  all  the  rays  of  light, 
whereas  the  other  surface  will  reflect  them. 

In  those  experiments  which  I  performed,  care  was  taken  to  have  tlie 
^ihite  and  black  cloth  nearly  of  tbe  same  density.    Sir  Everard  does  wA 
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appear  satisfied  with  his  explanation  of  the  extraordinary  fact  he  rehteti 
for  he  gives  another  furnished  by  Davy,  who,  indeed,  is  made  to  ascribe 
the  alleged  difference  in  Vi'sicating  power  between  black  and  white  sor- 
faccfl,  to  the  former  rendering  the  hi' at  sensible.  Were  I  not  quoting  from. 
the  Philosophical  Transactions,  a  misprint  might  be  suspected.  I  con- 
clude that  a  black  skin  will  absorb  more  heat  than  a  white  skin,  and 
were  it  not  for  other  accompanying  circumstances,  would  produce  incon- 
venience precisely  in  the  rvtio  of  the  amount  of  heat  absorbed.  It  must 
not  be  overlooked,  however,  that  in  the  Negro  the  pigment  is  not 
superficial,  but  covered  by  a  layer  of  translucent  cuticle.  The  experi- 
ments of  Dr.  Stark  prove  that  colours  absorb  heat  in  proportion  to 
their  depth  of  shade  through  transparent  media.  It  only  remains  to 
show  the  cuticle  to  be  a  medium  in  the  condition  of  those.  For  this 
'purpose,  I  covered  the  balls  of  a  differential  thermometer,  one  with 
cuticle,  the  other  with  cuticle  of  the  same  thickness,  having  ivory  black 
rubbed  on  its  inner  surface ;  on  bringing  the  thermometer  into  the  sun's 
rays,  the  column  of  liquid  descended  rapidly  in  the  stem,  the  ball  of 
which  was  covered  with  the  blackened  cuticle. 

It  is  evident,  fiom  the  result  of  experiments  which  I  have  related, 

that  a  much  less  degree  of  heat  can  be  borne  when  the  heat  is  applied 

locally,  or  so  that  the  perspiratory  process  is  not  excited  over  the  whole 

system,   than  Sir  Joseph  Banks  and  others  were  able  to  bear  in  heate^ 

apartments  where  perspiration  was  fully  excited. 

Thb  circumstance  leads  me  to  offer  an  explanation  of  the  functious, 
or,  not  to  speak  mincingly,  of  the  uses  served  by  the  peculiar  colouring 
matter  in  the  dark  races.    Blumenbach  and  Dr.  Winterbottom  concur  in 
stating  the  Negro  to  perspire  more  readily  than  the  European  or  White, 
and  Dr  John  Davy,  in  the  3d  vol.  of  the  Medico- Chirurgical  Transac- 
tions, gives  its  due  influence  to  this  property.    Afler  noticing  that  the 
excessive  perspiration  in  dark  people  must  keep  down  the  temperature, 
he  proceeds,  '*  In  the  inhabitants  of  the  tropics,  the  exhalant  arteries  of 
the  skin  seem  unusually  expanded,  and  the  whole  apparatus  peculiar  to 
this  secretion  unusually  developed ;  and  I  believe  that  the  blood  itself  is 
less  viscid,  more  fluid,  and  flows  more  readily  through  the  vessels,  so  as 
to  promote  perspiration,  and  by  that  means  contributing  to  the  cooling 
of  the  surface,  and  being  cooled  itself,  it  contributes  again  when  it  flows 
back  upon  the  heart,  to  the  reduction  of  the  temperature  of  the  internal 
parts.'* 

Were  the  inhabitant  of  the  tropic  not  possessed  of  this  oi^ganixationi 
his  system  could  not  respond  to  the  stunulus  of  heat,  by  a  determina- 
tion of  fluid  to  the  surface  of  the  body.    And  the  heat  absorbed  by  the 
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skin  being  prevented  from  entering  the  sjstem  by  the  perspiratory  pro* 
cess,  the  greater  radiating  power  of  a  dark  skin  must  be  beneficial  in 
cooling. 

Again,  the  dark  skin  places  the  Negro  in  the  conditions  of  his  cli- 
mate by  causing  him  to  radiate  heat  at  night,  and  become  at  that  time 
cooler  than  a  White  in  the  same  circumstances.  This  is  a  fact  which 
has  been  observed  of  the  Negroes.  Their  propensity  for  exercise  in 
the  open  air  at  night  has  been  remarked.  Thus  we  read  that  when 
the  fleet  of  Hanno  approached  tlic  shores  of  Negroland,  the  country 
which,  during  the  day,  presented  only  silent  woods  without  the  least 
trace  of  man,  at  night  was  lighted  up  with  immense  fires,  while  the 
woods  resounded  with  the  sounds  of  festivity.  In  a  climate  where, 
during  the  day,  vegetation  appears  burnt  up,  the  earth  is  cracked  by 
the  heat,  and  all  living  creatures  languish  ;  but  where  at  night  breezes 
refresh  the  air,  and  cheer  exhausted  nature,  plants  run  with  dew,  and 
animals  leave  their  haunts,  man  also,  fitted  by  the  structure  of  his 
skin  to  throw  off  heat,  issues  forth  animated  by  the  irresistible  pro- 
pensity to  exercise  which  is  always  given  by  the  bracing  air  of  colder 
climates. — Edinburgh  New  Philosophical  Journal,  October  1840.-^aiiii* 
ary  1841. 
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Thursday    Evening,  ()th  August  1840.— A.  D.    Campbell,  Esq.  Pre- 
sident of  the  Comnattee  of  Papers,  in  the    Chair. 

The  following  works,  presented  to  the  Society,  were  laid  on  the  table, 
and  thanks  voted  to  the  donors : — 

Transactions  of  tiie  Geological  Society  of  London,  Second  Series, 
parts  1st  and  2d  of  vol.  5th.— By  the  Society. 

Journal  of  the  Asiatic  Society  of  Bengal  for  December  1839  and 
January  1840.— By  the  Society. 

The  Calcutta  Journal  of  Natural  History,  No.  2.— By  the  EdUor. 

Dr.  Corbyn's  India  Beview,  No.  50.— By  the  Editor. 
Journal  Asiatique  for  January  1840.— By  the  Society. 
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Asiatic  Journal  for  March  and  April  1840.— By  the  Editor. 

The  following  communications  to  the  Society  were  laid  before  the 
Meeting : — 

A  notice,  accompanied  with  a  diagram,  of  the  rocks  passed  over  during 
«  march  from  Secunderabad  to  Ahmednuggur  in  the  Dckkan.— By  Aifliit 
Surgeon  Balfour,  4  th  Battalion  Madras  Artillery. 

An  attempt  to  enumerate  and  form  a  Diagram  of  the  Rocks  netr  the 
Cantonment  of  Secunderabad— drawn  up  in  1838— By  the  same. 

Some  particulars  respecting  the  statue  of  Sir  Thomas  Munro^-By  C* 

On  the  basaltic  granite  of  the  Barramahal  and  the  Basalt  dykes  of 
India,  with  a  sketch— By  Captain  Campbell,  Assistant  Surveyor  GenenL 

Note  on  the  Chenchu  Wandlu  or  wild  people  of  the  Nulla  Mulla  htUs. 
—By  Lieutenant  Newbold. 

Note  on  the  defaced  state  in  which  the  statues  of  the  Jains  are  now 
generally  found,,  as  connected  with  their  persecutions  and  over- 
throw.— By  the  same. 

Note  on  an  ancient  Hindu  Grant— By  Walter  Elliot,  Esq. 

The  following  letter  from  the  Right  Honourable  the  Earl  of  Munster 
was  read. 

Sm, — I  beg  to  apologize  for  addressing  you,  but,  my  object  in  so 
doing  being  of  an  interesting  literary  nature,  I  trust  that  you  will  not 
only  forgive  my  thus  intruding  on  your  valuable  time,  but  that  you 
will  (as  much  depends  on  your  co-operation)^  kindly,  and  warmly,  enter 
into  my  views. 

I  have  been  for  many  years  employed  in  collecting  materials  for  a 
Military  History  of  the  Mafaomedan  nations,  from  the  rise  of  their 
founder  till  the  present  time,  and  have  already  made  great  progress  in 
all  details  relative  to  the  different  people,  who  have  embraced  that 
religion,  whether  of  Arabian  or  Tartar  origin. 

I  have  lately  drawn  up,  in  Arabic,  a  list  of  military  and  historical 
books,  which  I  am  desirous  to  procure,  and  have  accompanied  it  with 
a  military  notice,  of  some  length,  in  order  to  point  out  the  subject  of 
the  works,  which  would  be  most  adapted  to  my  researches. 

Perhaps  you  may  be  so  situated,  as  to  assist  me  in  its  dissemination, 
and  although  I  am  fully  aware  of  the  difficulty  that  surroonda  aaat* 


1840.]  Madras  Literary  Society,  f^.  183 

tempt  of  this  nature  in  some  Mahomedan  cities,  yet  I  hope  yon  may 
have  formed  an  acquaintance  with  some  Sheick  or  learned  man,  whe 
might  be  persuaded  to  aid  in  searching  for,  and  purchasing  for  me,  the 
books  I  require. 

Should  such  a  person  exist,  I  shall  be  grateful  if  yon  will,  with  what- 
ever precaution  or  secresy  that  may  be  deemed  necessary,  put  the 
accompanying  Memoir  into  his  hand,  and  invite  him  to  meet  my  wishes, 
by  procuring  for  me  the  class  of  historical  and  military  works,  named 
or  indicated  in  it,  not  only  in  Arabic,  but  in  Turkish,  Chagatai  or  Tar* 
tar,  in  Persian,  Hindostanee,  and  in  all  the  indigenous  languages  of 
India. 

But,  not  only  do  I  look  for  books,  but  I  should  be  greatly  pleased 
and  aided,  by  any  learned  and  intelligent  Mahomedan  gentleman  or 
officer  (some  of  the  latter  of  Western  Asia  having  been  of  late  years 
educated  in  Europe)  referring  to  my  military  memoir,  and  answering 
my  questions,  one  by  one,  and  if  he  would  give  me  in  writing  the  infor- 
mation I  desire,  including  all  military  technical  synonimous  terms,  of  the 
present  as  well  as  of  past  times. 

It  is  possible,  in  Egypt,  Western  Asia  and  Persia,  and  still  more 
likely  in  India,  that  some  European  gentlemen  from  long  residence  in 
those  countries,  may  be  equal  to  answering  the  various  items  of  my 
Memoir.  I  have  reason  to  believe,  that  there  arc  several  intelligent 
European  Officers  in  the  armies  of  the  Osinanli,  of  Mahomet  Aly  Pascba 
and  of  Persia — thus  situated— while  in  India,  many  Civilians  and  Of- 
ficers of  the  India  Company's  Service,  I  know  to  be  highly  qualified  to 
give  me  the  aid  I  solicit,  and  who  might,  from  advantages  of  vicinity  and 
other  circumstances,  enter  fully  upon  the  Mahomedan  art  of  war  in  India^ 
of  all  past  centuries,  to  the  present  time. 

If  any  gentleman  in  India,  would  thus  enter  into  my  views,  I  would 
particularly  point  out  (besides  the  past  art  of  war  of  Persian  and  Tartar 
origin  and  the  collection  of  the  past  and  existing  military  terms  and 
expressions,  of  the  present  native  camps  and  armies)  the  ancient  indi- 
genous Hindoo  mode  of  warfare,  previous  to,  and  wholly  unconnected 
with,  that  introduced  by  their  northern  conqueror,  and  to  the  military 
terms  (not  forgetting  the  modem)  either  in  the  Sanscrit,  or  as  preserved 
in  its  cognate  existing  languages. 

I  need  hardly  say,  that  I  shall  not  be  backward  in  acknowledging,  both 
privately  and  publicly  any  such  assistance. 

I  have  limited  the  notices  in  my  Memoir,  to  the  end  of  the  temporal 
power  of  the  Eastern  Khalifs  (334  B.) ;  considering  the  details  I  hafe 
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brought  forward,  sufficient  to  be  a  guide  for  similar  researches  in  ate 
periods  and  d3'na8ties,  and  which  I  wish  to  be  equally  illustrated,  wfae« 
ther  of  the  Ommiades  of  Spain,  of  the  Fatimites  of  Egypt,  of  tirt 
minor  kingdoms  of  the  West  of  Asia  on  the  decline  of  the  court  of 
£agdad,  of  the  Siljuks,  of  the  Moguls  of  Ghinges  Khan,  of  Persiay  and, 
of  farther  East — of  the  Ghisnivides,  Geandes  of  the  Pitan  Kaoes,  aod 
of  the  family  of  Timour,  at  Delhi,  and  of  the  numerous  sovereigotiet 
both  of  Hindostan  and  of  the  Dekkun. 

I  have  reason  to  believe  that  the  price  of  books  (whatever  it  may  bt 
in  Persia,  India,  or  Cabul)  in  Western  Asia,  is  far  from  exorbitant^ 
having  just  received  two  volumes  from  Egypt  of  considerable  intrinsic 
yalue,  for  which  I  only  paid  123  Piastres  or  23  shillings,  and  would 
not  wish  you  (as  I  am  making  similar  purchases  throughout  the  Maho- 
medan  world)  to  give,  on  ordinary  occasions,  above  one  pound  or  20 
to  100  Piastres,  for  a  single  volume. 

But  as  some  peculiarly  scarce,  interesting  and  valuable  works,  mi^ 
be  offered,  I  shall  beg  of  you  to  use  your  own  discretion,  as  to  their 
prices  and  immediate  purchase,  or  in  first  letting  me  know,  what  is 
asked  for  them  or  in  that  of  the  alternative  of  having  them,  if  possible, 
copied. 

You  may  rest  assured,  I  shall  be  perfectly  satisfied  with  your  decision, 
and  shall  be  grateful,  (should  you  be  inclined  to  meet  my  wishes)  ST 
you  will,  as  soon  as  you  have  ascertained  that  the  books  selected  tat 
pertinent  to  my  objects,  to  pay  for  them,  and  I  will  instantly  on  re« 
ceiving  your  letter,  transfer  the  amount  to  your  Bankers  in  London, 
including  any  expence  on  their  transmission  to  13  Belgrave  Street, 
London^the  mode  of  which,  I  must  leave  to  your  friendly  arrange* 
ment. 

I  have  the  honour  to  be, 
Sir, 
Your  obedient  Servant. 

(Signed)  Murstbb. 

Lord  Miinster*s  communication  is  referred  to  the  Committee  of  Papeft, 
who  are  requested  to  further  by  all  means  in  their  power  the  wishes 
of  his  Lordship. 

Read  the  following  letter  from  the  same  Nobleman,  accompanying 
his  Index  of  books  desired. 

Sir, — I  trust  the  Literary  Society  of  Madras  will  kindly  accept  the 
accompanying  Memoir,  rather  as  a  literary  curiosity  than  for  any  actual 
merit  it  possesses,  but  I  trust   the   subject  and  object— for  which  I 
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have  drawn  it  up,  \9yHl  attract  the  notice  of  some  of  the  Societj^'s  Mem- 
bers and  caus4>  them  to  aid  my  views  and  wishes. 
Trusting  I  shall  hear  from  you  to  that  effect, 

I  have  the  honour  to  be, 

Sir, 
Your  obedient   Servant. 

(Signed)  Munsteb. 

Parts,  3d  May  1840. 

Resolved,  that  every  assistance  in  the  Society's  power  be  afforded  to 
his  Lordship. 

Read  a  letter  from  Lieutenant  J,  Whitlock,  8tb  Cavalry,  forwarding 
a  spherical  sandstone  concretion,  from  the  red  marie  cliffs  of  Dawlish 
in  Devonshire,  which  he  supposes  to  be  of  the  same  character  as  those 
described  in  the  proceedings  of  the  Society's  Meeting  of  the  13th  of 
February  last,  as  having  been  found  in  the  laterite  formation  at  Stroe- 
permadoor : —  offering,  also,  to  procure  for  the  Society  specimens  of 
the  Alcyonites  found  at  Gurrah,  near  Nagpore. 

The  thanks  of  the  Society  were  voted  to  Lieutenant  Whitlock  for 
his  donation,  and  an  assurance  that  the  promised  fossils  will  be  thank- 
fully received. 

Read  extract  from  a  letter  from  Lieutenant  T.  J.  Newbold,  dated 
Suez,  31  St  May  1840,  forwarding  for  the  Society's  Museum  miuerali 
from  the  shores  of  the  Red  Sea. 

The  thauks  of  the  Society  were  voted  for  the  same. 

Read  a  letter  from  the  Secretary  to  the  Geological  Society  expressing 
thanks  for  the  donatioo  of  the  Society's  Journal  No.  23. 


Thursday  Evenings    3^   September  ISiO-- Captain   J.    T.    Smith,   »m 

the  Chair. 

The    following  works,  presented  to  the  Society,  were  laid  on  the 
table,  and  thanks  voted  for  the  same : — 

Transactions  of  the  Agricultural  and  Horticultural  Society  of  India-- 
vol.  7lh — By  the  Society. 

Journal  of  the  Asiatic  Society  of  Bengal,  Nos.  13  and    14— By  the 
Society. 
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CorbyQ*8  ludia  Review  and  Journal  of  Foreign  Science  and  the  Arts, 
No.  53,  August  1H40— By  the  Editor. 

Topography  of  Calcutta — By  Dr.  Strong,  presented,  on  the  part 
of  the  author,  by  D.  Ross,  Esq. 

The  following  communications  to  the  Society,  were  laid  before  the 
Meeting : — 

Continuation  of  the  Catalogue  of  the  birds  of  Southern  India,  bj 
T.  C.  Jerdon,  Esq. — Tribe  Conirostres. 

Mr.  £lllot*s  notice  of  some  Roman  coins  found  near  SbolapocH*. 
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Horary  Meteorological  ObstrvatioM  made  agreeably    tcith   the  suggcs' 

ttons  of  Sir  John  Hbrscubl. 

Ut.^At  the  Madras  Observatory  on  the  2lst  June  1840. 
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The  instruments  with  which  the  foregoing  obseryations  are  made,  ar« 
placed  in  the  Western  Verandah  of  the  Honourable  Company's  Obaer- 
vfttory  ;  at  about  five  feet  above  the  surface  of  the  ground,  and  twenty- 
seven  feet  above  the  level  of  the  Sea :  the  thermometer  was  made  on 
purpose  fur  the  Observatory,  tind  at  TH^  (the  only  point  at  which  a  com- 
parison has  been  made)  it  was  found  to  differ  insensibly  from  the  Royal 
Society's  Standard ;  the  barometer  is  one  of  two  Standards  which 
have  been  lately  constructed,  and  may  be  depended  upon  to  0,0100 
an  inch. 

J.  Crisp,  Major. 

H,  C  Acting  Aitronomer. 
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No.  29— October  1840, 


I. — Catalogue  of  the  Birds  of  the  Peninsula  of  IndicL,  arranged  ac* 
cording  to  the  moflern  system  of  Chtssijication ;  with  brief  Notes  on 
their  Habits  and  Geographical  Distribution^  and  description  of  new^ 
doubtful  arid  imperfectly  described  Species.^^By  T.  C.  Jebdon,  AssiS' 
tant  Surgeon^  2d  Madras  Light  Cavalry. 

(Concluded  from  No.  28  page  15.) 


Ord.  GR^LL^TORES.—  fVaders. 


Family  ARDEAD^E.— CraTi^^  and  Herons. 

Genus  GRUS,  L.—Crane. 

I  shall  commence  this  family  with  the  Cranes^  which  have  been 
accidentally  omitted  in  Swaiuson's  Synopsis. 

297.— O.  Antigone,  Edw.  pi.  45.^ S arms,  U.-- Greater  Indian  Crane, 

I  have  only  observed  this  fine  bird  once  or  twice  on  the  banks  of 
the  Godavery  and  Kistnah  rivers,  but  extract  from  Mr.  Elliofs  notes 
the  following  excellent  observations,  chiefly  made  in  Guzrat,  it  being 
but  a  rare  visitant  to  the  Southern  Mahratta  Country. 


194  Catalogue  of  the  Birds  [Oct. 

"  The  Sarrus  lives  always  in  pairs,  though  several  pairs  are  frequent- 
ly seen  together,  and  occasionally,  though  rarely,  a  stray  bird,  either  a 
young  one,  or  one  that  has  lost  its  mate,  with  another  pair.  Every 
morning  they  are  seen  at  sun-rise  winging  their  way  to  the  cultivated  fields, 
to  feed  upon  grain,  their  sole  aliment — and  about  11  or  12  o'clock,  they 
make  their  way  to  the  nearest  water  to  drink,  always  preferring  the 
sandy  beds  of  rivers,  where  they  are  seen  in  the  greatest  numbers,  but 
not  disdaining  to  resort  to  tanks,  should  no  stream  be  near.  There 
they  remain  all  day,  and  at  evening  again,  betake  themselves  to  the 
fields,  returning  to  pass  the  night  by  the  water  side.  Wheu  alarmed 
and  when  on  the  wing  in  the  morning  flights,  they  utter  a  fine  clear 
trumpet-like  note." 

The  Sarrus  is  migratory,  appearing  in  the  Peninsula  only  in  the  cold 
weather. 

Irides  vinous  red ;  bill  pale  sea  green,  brownish  at  the  tip ;  logs 
rosy  red,  passing  into  brown  in  front.  Length  52  inches  ;  expansioD  of 
wings  7  feet  9  inches ;  tarsus  13  ;  bill  6  ;  weight  17  lbs. 

From  the  testimony  of  Shikaries  and  others,  there  appears  to  be 
another  large  Crane,  which  occasionally  visits  the  Peninsula,  and  from 
the  descriptions  I  have  heard,  it  is  probably  the  Grus  Torquata  of  Vieil- 
lot  and  Wagler. 

298. —  G,  cinerea, — Ardea  Grus,  L. — Koolung,  H. — Common   Crane, 

The  well  known  Crane  is  found  in  India  in  the  cold  season  only, 
living  in  pairs  or  small  parties  of  6,  8,  or  more.  Has  similar  habits  and 
food  with  the  Sarrus  Craue.  On  one  occasion  I  found  the  flowers  of 
the  Koosoom  (Carthamus  tmctorius)  to  have  been  the  only  food  partaken 
of.  This  was  late  in  March  when  most  of  the  grains  were  cut.  The 
Koolunsr  is  often  seen  in  company  with  the  next  bird. 

Irides  reddish  yellow,  brown  in  some;  bill  sea  green;  legs  black. 
Length  3  J  feet ;  expansion  of  wings  about  6  feet ;  tarsus  8  J  ;  bill  at 
front  4. 

Sub  Gekus  ANTUROPOIDES,  VieiUot. 

299.— -4.  Virgo.— Ardea  Virgo,  L,— La  Demoiselle,  BuflT.  P.  E.,  241. 
— KurroHch,  H.  also  Kurkurrah. — Kurkoncha,  Can. ;  all  named  from  the 
call  of  the  bird — Demoiselle  Crane, 

This  most  elegant,  and  chastely  coloured  bird  is  found  over  most  of 
the  Peninsula,  during  the  cold  weather,  and  in  much  greater  numbers 
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than  either  of  the  two  last  Cranes.  Like  these  it  is  most  abundant 
in  the  neighbourhood  of  the  larger  rivers,  and  has  similar  habits  and 
food. 

Mr.  Elliot  in  his  notes  says  "  Flies  in  vast  flocks — from  50  to  100, 
and  even  500,  with  great  regularity  of  arrangement,  in  a  long  line,  a  few 
of  the  leacjiog  ones  disposing  themselves  in  another  line  at  an  angle, 
varying  from  a  right  to  an  acute  one  with  it.  This  is  when  they  are  in 
progress — at  other  times,  as  when  disturbed  during  the  heat  of  the  day, 
they  may  be  seen  circling  round  at  a  great  height,  but  still  a  regular 
order  of  lines  may  be  distinguished.  Their  favourite  food  is  chenna 
(Cicer  arietinum).  They  never  go  to  tanks  to  drink  but  always  to 
rivers."  When  this  bird  is  struck  by  a  Bhyree  (Falco  peregriiius)  its 
mate  generally  comes  to  its  assistance.  The  Bhyree  always  strikes  it 
on  the  back  and  wings,  to  avoid  being  wounded  by  the  sharp  inner  daw, 
uith  which,  if  struck  on  thi^  head,  it  generally  manages  to  inflict  severe 
wounds  on  the  breast  of  the  falcon. 

Irides  fine  vinous  red ;  bill  greenish  at  the  base,  yellowish  in  tlie 
middle,  and  inclining  to  pink  at  the  tip ;  legs  black.  Length  2J  feet ; 
expansion  about  5  feet ;  tarsus  6 J  inches  ;  bill  to  front  2J»^ths. 

The  ioner  claw  of  all  these  Cranes  is  much  hooked,  and  exceedingly 
sharp,  and  it  always  in  self-defence  strikes  with  its  claw  and  never  with 
its  bill. 

Genus  ARDEA,   Heron. — Buglaliy  II. 

Sub  Genus  ARDEA,  Swains. 

300. — A  cinereay  Lath. — A.  major,  Gmel.^Kahood,  11.-^ Common 
Heron. 

Tho  European  Heron  is  found  all  over  India  throughout  the  year, 
frequenting  tanks  and  rivers.  It  is  generally  solitary,  but  is  occasionally 
met  with  in  parties  of  4  or  5  together.  It  breeds  in  the  more  wooded 
districts  on  the  top  of  lofty  tress,  during  the  hot  weather,  generally  4  or 
5  nests  being  placed  together.  Length  3  feet ;  bill  at  front  5y^,  at  gape 
6^ ;  tarsus  6^  ;  centre  toe  and  claw  4}  ;  hind  do.  2|. 

SO}.-^A.  purpurea,  Auct.  also  A.  purpurata. — Naree,  II. — Purpled 
Heron. 

This  species  is  much  less  numerous,  and  less  generally  spread  than  the 
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last  one.  I  have  seen  it  most  abundant  in  the  wooded  western  coast 
in  the  wet  paddy-fields.  It  is  also  a  permanent  resident  in  India,  but  I 
have  not   yet   seen  its  breeding  places. 

Iridcs  yellow  ;  bill  brown  above,  yellow  beneath  ;  legs  yellow,  brown 
in  front.  Length  30  to  32  inches  ;  bill  to  front  4fA^th8  inch,  at  gape  near* 
ly  6  ;  tarsus  6  ;  centre  toe  and  claw  nearly  6  ;  hind  toe  3J. 

Sub -Genus  EGRETTA,  Priss.  Swains. 

302. — E.  flavirostris. — A,  Jlaviroatris,  Temm.  and  Wagl. — A,  Torra^ 
Buchanan  and  Franklin. — A.  egrefta,  Sykes'  Catal.  — 3/tt//iij^  Bvgldh^  H. 
—also  Turrur  Buglah, — Larger  Egret— yeVow-hiUed  Egret. 

This  bird  appears  to  have  been  first  described  as  distinct  by  Buchanan 
(according  to  Franklin),  who  named  it  A.  Tbrra— and  when  without  the 
appendages,  A.  putea.  It  has,  however,  been  since  named  by  Temminck 
with  a  more  scientific  appellation,  which  I  have  therefore  adopted. 

The  large  yellow-billed  Egret  is  tolerably  abundant  in  moat  parts  of 
India,  frequenting  rivers,  tanks,  marshes,  and  the  inundated  paddy-fields. 

Length  nearly  3  feet  *,  bill  at  front  4  inches,  at  gape  5  ;  tarsus  5^ ;  bill 
yellow  ;  legs  black. 

.303.— J?.  alba.—A.  alha,  Gmel.,  Lalh.  and  V^^aglevf—A,  Egretta  of 
Temm.  and  others?— Puttoka  Bvglah^  U.— Large black-bilUd  Egret, 

Though  I  have  not  hitherto  obtained  specimens  of  the  large  Black- 
hilled  Egret,  I  have  on  several  occasions  observed  it  in  different  parts  of 
the  country,  always  alone.  It  is  probably  the  Egret  of  Europe,  said  to 
be  found  in  numbers  in  Central  Asia. 

304. — E,  Garzetta. — A.  Garzetta,  Auct. — Keerchea  (or  KilcheeaK) 
Buglahy  U.-Small  Egret, 

This  Egret  abounds  over  all  the  Peninsula,  occasionally  associating 
in  numerous  flocks,  and  frequenting  rivers,  tanks,  paddy-fields,  pools  of 
water,  &c.  &c. 

Irides  light  yellow;  bill  black;  legs  do.;  feet  greenish  yellow. 
Length  about  2  feet ;  bill  at  front  3-p*^th  inch  ;  at  gape  4  ;  tarsus  4.  It 
is  said  by  the  natives  that  the  bones  of  this  bird,  if  reduced  to  powder, 
and  a  little  employed  in  the  cooking  of  bony  fishes,  render  the  fish  bones 
quite  soft,  so  that  they  can  be  eaten  with  satisfaction  ! ! 

305.— J5^.  asha. — A.  asha^  Sykes.— -4.  jugularis  of  Forstcr  and  Wag- 
ler  ?,^Kala  Bvglah^  U. — Small  blue  IleroH. 
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This  is  a  comparatively  rare  bird.  I  have  seen  it  but  once  or  twice 
solitary  in  small  rivers,  in  the  northern  part  of  the  table  laud.  My  only 
specimen  differs  somewhat  from  Colonel  Sykes'  description,  in  having 
the  w  hole  under  surface  of  the  body  grey,  dashed  slightly  with  white 
on  the  neck  and  lower  part  of  the  body,  chin  and  throat  alone  are  pure 
white.  It  appears  to  resemble  much  the  description  of  Ard.  jiigularis^ 
but  Sykes  pronounces  his  bird  distinct,  so  for  the  present  I  place  my 
specimen  under  his  appellation,  as  the  only  recorded  similar  Indiiin 
species.  Mr.  Elliot  in  his  notes  says,  "  Is  common  on  the  western 
coast  at  the  mouths  of  rivers." 

Irides  light  yellow ;  bill  brownish  horny  above,  yellowish  beneath  ; 
legs  greenish  black  ;  feet  greenish.  Length  about  2  feet ;  bill  at  front  3J  ; 
at  gape  4j'*^ths  ;  tarsus  4. 

306. — E,  Javanica.  Sw. — A.  Javamca^  Horsf. — A.  Scapvlaris,  Wagl. 
—  Kunchur   Buglah,  II. — Iiuliun  Green  Heron, 

This  pretty  little  Heron  differs  according  to  Ilorsfield  and  Swainson 
from  the  closely  allied  South  American  bird  {Ai'd.  Scapularis)  in  the 
comparative  length  of  the  toes,  and  in  the  legs  being  feathered  close 
down  to  the  knee.  It  is  only  found  solitary  on  the  banks  of  wouded 
streams,  perching  in  general  on  a  low  branch  ovei hanging  the  water. 
It  is  spread  over  all  the  Peninsula. 

Irides  light  yellow ;  bill  blackish  above,  yellowish  horny  beneath  ; 
legs  dark  green  ;  feet  yellow;  lores  light  green.  Length  17-18  inches; 
tarsus  nearly  2  ;  bill  to  front  2-j-^-ths,  at  gape  3J. 

307. — E.  Malaccensis. — Ard.  UlalaccenaiH,  Auct. — A.  Grayii,  Sykes, 
Hardw  111.  Ind.  Zool. — A.  affinis^  Horsf.  ? — A.  Coromandelicay  Li<*h.  ?— 
BngleCy  H.  also  Undhe  Buglee, — Marroon-hached  Heron  or  White  icings 
ed  Heron, 

The  supposed  new  species  of  Colonel  Sykes,  named  by  him  Ard,  Grayii, 
I  have  ascertained  to  be  the  summer  or  breeding  plumage  of  the  common 
Ard,  Malaccensis,  It  begins  to  moult  in  April  or  May,  and  resumes  its 
plain  winter  livery  about  September  or  October.  Perhaps  the  most  re- 
markable circumstance  connected  with  this  is  the  change  of  colouring 
the  bill  undergoes,  from  the  usual  plain  dusky  tint  to  the  three  coloured 
hues  it  presents  during  the  hot  season. 

The  Buglee  is  a  very  common  and  familiar  bird,  frequenting  rivers, 
tanks,  marshes,  wet  paddy-fields  and  pools  of  water — and  often  seen  in 
the  rivers,  feeding  among  crowds  of  people,  bathuig  and  washing,  with« 
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out  any  alarm  or  suspicion.     It  ia  often  struck  down  by  a  trained  Shikra 
{^Accip.  Dukhuncnsis). 

Irides  light  yellow;  legs  and  feet  light  greenish.  Length  19  inches; 
bill  at  front  2  J,  at  gape  3y'^ths;  tarsus  2y»yth  inches. 

308. — J?.  Cabogn.  —  Ard.  Cahnga^  Pennant. — A.  ruficapilla  ;  Vieill.  ? — 
A.  rvssatn^  Waaler  ? — Dorreah  Buglah,  H. — Soorheah  Buglah  ofsome. — 
Cattle  Heron. 

This  well  known  species  is  generally  found  in  flocks  of  various  size 
in  company  with  herds  of  cattle,  feeding  on  grasshoppers,  and  other  insects 
disturbed  by  them  whilst  grazing.  It  seldom  resorts  to  water  like  its 
other  congeners,  except  during  the  heat  of  the  day.  Like  the  last,  it 
assumes  its  beautiful  golden  or  ruddy  tint  on  head,  neck  and  back,  only 
during  the  breeding  season. 

Irides  bright  yellow  ;  bill  dark  yellow  ;  legs  and  feet  blat.kish.  Length 
about  20  inches. 

The  specific  name  is  derived  from  the  Hindustani  *  Goo  Buglah\ 
meaning  Cow  Heron, 

ScB  Genus  BOTAURUS,  Briss. - J5i7/^rn*. 

309. — B.  cinjiamomeus. — Ard.  cinnamomea^  Grael.— Za/  Buglah,  H.  of 
8ome. — Little  Chestnut  Heron  or  Bittern, 

I  have  only  found  this  little  species  at  all  common  on  the  wooded 
regions  of  the  western  coast,  generally  in  marshy  ground,  or  in  the  wet 
paddy-fields.  I  have  also  seen  it  on  the  banks  of  the  Pykarra  river  on 
the  Neilgherries,  and  Mr.  Elliot  mentions  it  as  common  in  parts  of 
Dharwar. 

Length  about  15  inches;  bill  at  front  2,  at  gape  2-p^ths  ;  tarsus  l-j-^ths, 

310.— B.  SiellariSf  Briss.— iV7r  Goung,  Yl.^  Common  Bittern. 

I  have  not  myself  hitherto  procured  a  specimen  of  the  Bittern,  but 
know  that  it  has  been  killed  near  Jaulnah  and  Aurungabad,  in  marshy 
ground.  It  is  enumerated,  moreover,  both  in  Sykes'  Catalogue  and  by 
Mr.  Elliot,  and  the  latter  gentleman  has  lately  shown  me  a  fine  specimen 
shot  on  the  Neilgherries,  during  the  hot  season. 

Slb  Genus  XYCTICORAX,  Steph. 

till.— N.  Huropceiis.-- Ard,   nycticorar,  L.—  Wdhh^U.—Nighi  Berou. 
The  Wdkh   is  of   universal  occurrence    throughout   the  Peninsula 
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but  most  common  in  tlie  more  wooded  regions.  It  roosts  during  the 
day  on  bigh  trees,  often  in  palm  groves,  and  sallies  forth  to  the  waters 
in  the  neighbourhood  after  sunset  to  feed  upon  fish,  frogs,  and  other 
aquatic  animals.  It  breeds  on  palm  and  other  trees,  many  nests  to- 
gether.    Its  Hindustani  name  is  derived  from  its  harsh  call. 

Iridcs  crinison.     Length  21  to  23  inches  ;  tarsus  3  ;  bill  at  gape  4,  at 
front  2Aths. 


1   0 


Genus  PLATALEA,  L. 

312. — P.  leucnrodia,  L. —  Chumuch  Boozah,  H.-^  White  Spoonbill, 

The  Spoonbill  is  tolerably  abundant  over  India,  frequenting  rivers 
and  tanks,  occasionally  in  numerous  flocks,  and  feeding  on  various  aqua- 
tic insects,  Crustacea,  small  fi-^h,  &c. 

The  Hindustani  name  signifies  *  Spoon  Ibis^  and  I  think  from  its 
manner  of  feeding,  its  small  gape,  and  its  flight,  the  Spoonbill  shews 
more  affinity  to  the  Ibis  family  than  to  that  of  the  Herons,  with  which 
most  authors  associate  it. 

Ctnos  CICONIA,  Briss.-^ Storks. 

Besides  the  Mycteria,  already  separated  from  the  Storks,  there  ap- 
pear to  be  three  types  (which  might  be  made  into  as  many  sub-genera) 
among  the  Indian  Cicsnia:.  One  is  represented  by  the  white  Stork, 
a  second  by  the  black  Stork,  and  a  third  by  the  carrion  eating  Storks, 
or  Adjutants.  The  white-necked  stork  appears  to  be  a  link  between 
the  white  and  bfack  Stork,  as  well  in  form  as  in  its  habits,  being  partly 
terrestrial,  and  partly  aquatic  in  its  habits. 

313. —  C.alba,  Briss. — Lug-lug  or  Oojlee,  II.   &ho  Ilajee  Lug -lug. — 
White  Stork. 

The  white  Stork  is  found,  though  rarely,  throughout  India,  during  the 
cold  weather  only,  feeding  in  large  flocks  on  the  open  dry  plains  on 
grasshoppers,  beetles,  and  other  land  insects,  also  on  lizards  and  small 
snakes. 

Irides  brown  ;  bill,  legs  and  feet  red. 

314. —  C.  leucocephala, — Ard,  leucocephala,  Auct. —  Cic.  umbellata, 
Vin^QV.—Kalee,  H. — Manukjor,\n  Hindostan. —  fV kite  necked  Stork. 

This  handsome  Stork  is  a  permanent  resident  in  India,  breeding  on 
high  trees  in  the   more  wooded  parts  of  the  country.    In  its  habits  it 
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partakes  somewhat  of  both  the  Ctc.  alba^  and  Cic.  nigra,  being,  though 
perhaps  most  generally  found  about  rivers,  streams,  marshes  and  tankf, 
often  seen  feeding  on  the  open  dry  plains,  or  on  bare  cultivated  groand. 
It  feeds  alike  on  tish,  frogs,  crabs  and  other  aquatic  food,  and  on  grass- 
hoppers, beetles,  and  other  land  insects. 

Irides  dark  scarlet,  surrounded  by  an  external  narrow  ring  of  pale 
yellow ;  bill  black,  dark  red  at  the  edges  and  point ;  naked  skin  of  the 
fare  black  ;  legs  red.     Length  30  to  34  inches  ;  bill  at  front  6J-7. 

315. —  C  nigra,  Auct. — Soormaee,  II. — Black  Stork. 

This,  like  the  Oojlee  is  also  migratory,  being  only  found  in  the  Penin- 
sula during  the  cold  season.  It  is  a  rare  bird,  and  generally  seen  solitary 
near  tanks,  rivers,  and  small  streams,  feeding  on  fish,  frogs,  and  various 
aquatic  insects,  and  their  larvae.  A  good  Bhyree  will  strike  it  down, 
and  it   is  eagerly  sought  after  for  this  purpose. 

Orbits  naked  and  red  ;  bill  deep  red  ;  irides  brown  ;  legs  brownish  red. 
Length  3 J  feet;  expansion  of  wings  6  feet;  bill  at  front  7^  inches; 
tarsus  8|. 

31 G. —  C.  Argala,  Steph. — Ard,  duhia,  Gmel. — Cic.  Marabou,  Temm. 
— Adjutant  of  Calcutta 

I  have  but  once  seen  this  enormous  bird  during  the  early  part  of  the 
monsoon  in  the  table  land  near  Jaulnah.  but  did  not  obtain  it. 

317. — C.  nudi/rons. — New  species  ?. — Dtusta,  II. — BlacJi^manUed  Ad' 
jutant. 

Descr. — Plumage  above  glossy  black  ;  the  greater  coverts  pale  dusky 
brown,  edged  with  whitish,  beneath  pure  white.  Bill,  frontal  plate,  and 
occiput,  dirty  greenish  ;  head,  neck  and  gular  bag,  reddish  pink  above, 
yellowish  beneath  ;  head,  neck,  and  as  far  as  the  end  of  the  gular  bag, 
covered  with  strong  scattered  hairs,  or  rather  hair>like  feathers.  Irides 
light  greyish  brown  or  grey ;  feet  blackish ;  forehead,  only,  naked  and 
horny.  Length  4 J -5  feet;  bill  at  gape  11  i  inches,  2  inches  broad 
beneath  at  the  base  ;  3  inches  high  at  base  ;  tarsus  1 1 ;  tibia  15  ;  tail  12  ; 
wing  about  80 ;  face,  throat  and  lower  part  of  neck  with  numerous  black 
spots ;  gular  bag  when  stretched  about  6  or  7  inches  long. 

This  species  is  tolerably  common  in  the  northern  portion  of  the 
Dekhau,  more  especially  during  the  monsoon.  It  is  usually  solitary — 
occasionally  in  parties  of  4  or  5.  It  descends  like  the  Vultures  on  any 
carrasses,  or  stalks  about  the  plains,  sometimes  close  to  cantonments, 
picking  up  reptiles,  insects,  and  garbage  of  any  description. 
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318.— C  coZca.— New  species  ?—C%in;ara,  H. —Croft- tfafc'ng  Adjutant, 

Descr. — Above  glossy  black,  with  purple  and  green  reflections  ;  the 
feathers  of  the  back  and  coverts  obsoletely  marked  with  numerous  black 
bars ;  greater  coverts  dark  brown ;  tertials  and  scapulars,  bottle  grei^n, 
edged  with  wliite ;  beneath  pure  white ;  bill  dirty  greenish ;  head  per- 
fectly  naked  and  horny.    A  thick  tuft  of  hairs   on  the  occiput,  and  a 
few  scattered  hairs  on  the  neck.    Has  no  gular  pouch.     Length  4J  feet ; 
bill  1 1  i  inches ;  much  more  slender  than  in  the  last.  Breadth  at  base  be« 
neath  1  \  ;  height  at  do.  2}  ;  tail  nearly  12 ;  tarsus  10 ;  wing  25  inches.     I 
found  the  stomach  of  one  crammed  \iirith  crabs,  and  a  few  large  grass* 
hoppers. 

The  under  tail  coverts  of  the  3  last  species  are  known  under  the  name 
of  iV/ara&ou  feathers,  and  are  highly  prized,  and  much  sought  after. 

Sub  Gbnus  MYCTERIA,  L. 

319. — M.  AustraUSf  Lath.— ilf.  Asiatica^  Lath.  ?— BuiMtriw,  H. — Largit 
black  and  white  Stork. 

This  gigantic  looking  bird  is  rare  in  Southern  India,  being  found  singly 
occasionally  in  tanks  and  large  rivers.    It  lives  on  fish,  frogs,  and  various 
other  aquatic  animals.    Its  length  of  limb  gives  it  the  appearance  o  f 
being  a  much  larger  bird  than  it  really  is.    The  young  bird  has  the  neck 
light  brown,  and  very  downy,  and  the  colours  much  less  vivid  throughout ; 
the  irides  also  dark  brown. 

Irides  yellow ;  bill  black  ;  legs  rosy  red.    Length  4}  feet ;  expansion 
about  7  feet ;  bill  13  inches ;  tarsus  13} ;  weight  about  11  lbs. 

Genus  H-SIMATOPUS,  L. 

820.— JJ.  ostralegtUf  lu.^Durya    Ou/paon^  H.  i.  e.  Sea  Longihankt 
{Himantopus),. 

This  bird  is  included  in  Mr.  £lliot*8  Catalogue,  having  been  found  by 
klm  on  the  western  coast,  towards  the  more  northern  part  of  the  Penin* 
aula,  and  I  have  since  heard  of  its  having  been  procured  as  fiur  to  th« 
southward  as  Mangalore. 

Family  TANTALIDiE.— Ibis. 

Ginus  ANASTOMUd.— ni.— 0/wJt  beak. 

921.— i4.  typus,  Temm.— iird  Coramandelica  mod  Ard.  Ponticeriana^ 
AxxcU-^Ooongloo  or  Qwmghh^  H.-^/ncfian  Skdl  MaUr. 
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This  curious  bird  is  tolerably  common  in  those  parts  of  the  country 
where  tanks  and  marshes  abound.    It  lives  in  flocks  of  various  size  or 
solitary,  and  feeds  on  fish,  firogs,  and  various  other  aquatic  animals,  but 
chiefly  when  procurable,  on  shell- fish  (a  species  of  Z7nib),  the  breaking  of 
the  shell  of  which  to  get  at  the  contents,  is  the  cause  of  the  open  space 
or  gape  between  the  mandibles,  which  does  not  exist  in  the  young  birds. 
Colonel  Sykes  I  see,  however,  appears  to  think  that  the  gape  exists  origi- 
Dally  in  the  young  bird,  and  that  it  is  a  provision  of  nature  to  eflTect  the 
opening  of  the  shells,  on  which  it  feeds.  From  my  own  observations,  how- 
ever, corroborated  moreover  by  Mr.  Elliot's,  I  am  inclined  to  think  that 
the   former  is  the   more  correct  opinion,   viz.  that  the  open  space  is 
caused  by  the  constant  attrition  of  the  mandibles  on  the  hard  testa- 
ceous covering  of  the  shell-fish.    The  Goovgho  frequently  perches  on 
trees,  and  breeds,  I  am  informed,  on  lofty  trees. 

Irides  bright  yellow ;  bill  dark  greenish  ;  orbits  and  pouch,  naked  and 
black ;  legs  greenish,  with  a  shade  of  pink ;  middle  claw,  with  a  sharp  edge 
internally,  but  not  serrated.  Length  3*2  inches ;  expansion  of  wings  i\ 
feet. 

This  bird  flies  tolerably  rapidly,  and  with  more  quickly  repeated  strokes 
of  its  wings  than  any  of  the  iVeron  &mily,  with  which  it  has  generally 
been  placed  by  systematists. 

Genus  TANTALUS,  L. 

322.— r.  leucoeepkalui^  Lath.— T.  Indicut^  Cuv.— 2>^^  B,.^^amighdj 
in  Hindostan.— Ptf/ican/^<9. 

The  Pelican  Ibis  (as  it  may  be  named)  is  common  over  all  India, 
frequenting  rivers,  tanks,  pools  and  marshes,  generally  in  parties  more 
or  less  numerous,  and  feeding  on  fish,  frogs  and  aquatic  insects,  and 
also  according  to  Sykes,  on  vegetable  matter.  It  perches  freely  on  trees, 
mud  breeds  on  lofty  trees,  during  the  hot  weather  and  monsoon.  Dur- 
ing the  heat  of  the  day,  they  may  be  seen  standing  motionless  in  the 
water  knee-deep,  digesting  their  morning's  meal.  They  are  said  to  feed 
a  good  deal,  during  the  night.  The  scapulars  assume  their  most  beauti- 
fid  rosy  tinge,  during  the  hot  weather,  or  breeding  season.  The  Bhyree 
strikes  this  bird  always  on  the  head,  its  mandibles  being  sharp,  and  in- 
flic  ting  a  severe  cut. 

Irides  yellowish  brown ;  bill,  naked  face  and  crown,  and  chin  pouch, 
deep  ochre  or  orange  yellow  ;  legs  pale  dirty  pink.  Length  3 J  feet ; 
expansion  of  wings  about  6  feet ;  biU  (at  gape)  sometimes  nearly  I  fooU 
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Genus  IBIS. 

323.-7.  Macei,  Cuv.  and  Wagl.— 7.  religiosoy  of  Sykes'  Cat.— Ton/. 
melanocephalus  of  Lath. — the  young  bird.^Afoam2a,  H. — Suffeid  Boozah 
of  some. — Black-headed  Ibis, 

The  Indian  Black-headed  Ibis,  is  generally  supposed  to  be  a  dlfTerent 
specieR  from  the  one  found  in  Egypt,  and  which  was  held  sacred,  and 
embalmed  by  the  ancient  Egyptians.  Colonel  Sykes,  however,  asserts 
their  identity.  This  bird  is  found  in  tanks,  rivers,  marshes,  wet  paddy- 
fields.  &c.  in  flocks  of  various  size,  and  feeds  on  small  fish,  frogs,  crabs, 
shrimps,  and  a  variety  of  insects,  both  water  and  land,  for  it  is  occasion- 
ally seen  feeding  on  the  dry  ground,  near  rivers  and  tanks.  It  is  found 
at  all  seasons,  and  therefore  most  probably,  breeds  in  this  country,  though 
I  have  not  yet  seen  its  nest.  Inside  the  bone  of  the  wings  is  covered 
by  a  bright  red  skin,  as  in  the  Cic,  leucocephala.  The  young  bird 
has  the  head  and  neck  partly  covered  with  small  white  feathers,  and 
is  therefore,  as  Wagler  imagines,  the  Tant.  melanocephalw  of  Latham. 

Irides  lake  red ;  bill,  naked  head  and  neck,  and  feet  black.  Length 
30  to  34  inches ;  bill  at  gape  about  7 ;  tarsus  4 ;  weight  3|  lbs. 

S'lA.—I.papillosa,  Temm.  P.  C. — Boozah,  H.-^Kala  Boozah  of  some. 
—  Warty^headed  Ibis. 

This  bird  is  of  common  occurrence  throughout  India,  being  found  in 
numerous  flocks,  feeding  on  the  open  plains,  chiefly  on  grasshoppers, 
beetles,  and  other  land  insects,  also  few  even  on  water  insects,  frogs,  &c. 
It  bleeds  on  trees  in  the  neighbourhood  of  water,  sometimes  alone,  but 
at  times  in  numerous  parties.  Colonel  Sykes  says  correctly  '*  Soar 
high  in  the  air,  uttering  melancholy  screams.**  It  makes  a  long  flight 
with  a  Bhyree^  and  requires  a  good  one  to  capture  it. 

Irides  light  red  ;  bill  brownish  red ;  legs  dirty  brick  red  ;  papilla  of 
the  crown  and  occiput,  bright  red — naked  skin  on  which  they  are  placed 
black.    Length  25  to  30  ;  bill  at  gape  6  ;   tarsus  3  ;  weight  3^1b. 

Z25,^I.  falctneUuSf  Temm.—/.  i^^i^tM— young  bird  of  the  2d  year,  ac- 
cording to  Wagler.— Xt'icaretf,  H. — Olossy  Ibis. 

As  I  have  always  shot  the  so  called  7.  igneus  in  company  with  the 
other  species,  I  am  induced  to  agree  with  those  who  consider  it  as  the 
young  bird  of  the  L/alcineHus. 

The  Qlos%y  Ibis  frequentf  shallow  water  at  the  edge  of  tanks  and 
rivers— also  marshes  and  wet  paddy-fields.    It  is  always  found  in  flocks, 
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and  feeds  on  fh)g8,  shell-fish,  shrimps  and  various  insects,  and  their  lame, 
both  aquatic  and  terrestrial. 

Irides  brown  ;  bill  and  legs  dark  olive  green  ;  a  whitish  skin  goes 
round  the  base  of  the  bill,  the  eyes  and  the  gape.  Length  varies  from 
22  to  26  inches  ;  of  a  full  grown  male,  the  bill  is  nearly  6  inches  ;  and 
tarsus  4|. 

Family  RALLIDiE.— Rails,  &c. 

GsEfus  PARRA,  L.— P«cAo,  K,— Tank-runner, 

826.— P.  Trtdica,  Lath.— P.  cenea,  Cuv.— P.  melanchlorU,  VieilL— P. 
euperciliosat  Horsf. — Indian  Tank-runner, 

This  curious  bird  is  found  over  most  of  the  Peninsula,  in  tanks  covered 
with  weeds,  and  water  lilies,  on  the  leaves  of  which  it  runs  with  great 
£icility.    It  feeds  chiefly  on  seeds,   and  other  vegetable  matter. 

Bill  green  at  the  base,  yellowish  at  the  tip  ;  leg^  dark  green. 
Length  about  1  foot ;  bill  to  posterior  end  of  frontal  plate  I J  ;  tarsus 
2j%th8  ;  centre  toe  and  claw  4^  ;  hind  do.  4. 

327.— P.  Sinensis^  Gmel.,  Gould.  Cent.  Hun.  Birda.  ^Oolden-necM 
Tank-runner, 

This  handsome  species,  is  perhaps,  more  generally  spread  than  the 
last,  but  not  so  numerous,  except  in  some  few  localities.    It  frequents, 
like  the  last,  weeded  and  lily-covered  tanks,  but  is  also  often  to  be  seen 
feeding  at  the  edges  of  rivers  and  tanks,  totally  devoid  of  weeds.     Feeds 
on  seeds,  also  on  shells  and  water  bugs. 

Irides  deep  brown  ;  bill  and  legs  olive  green.  Length  22  inches ; 
tail  11^  ;  tarsus  2  ;  middle  toe  and  claw  3  ;  hind  do.  2  ;  bill  at  front  1. 

Genus  PORPHYRIO,  Briss. 

828.— P.  emaragnotuef  Temm. — GaU,  poliecephala^  Lath. — JSTetmo,  H« 
^' Sultana  Coot  or  Purple  Coot, 

This  handsome  bird  is  tolerably  common  on  most  of  the  weedy  and 
grassy  tanks,  throughout  the  coimtry,  especially  when  covered  with  the 
lotus,  walking  easily  on  the  leaves,  and  feeding  chiefly  on  seeds  and 
vegetable  matters. 

Irides  blood  red ;  bill  and  frontal  plate,  cheny  red;  legs  pale  bn^ 
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red  ;  wing  spur  also  reddish.    Length  18  inches  ;  bill  at  gape  1}  ;  tarsuB 
S^jf ;  middle  toe  and  claw  nearly  5 ;  hind  do.  2 J. 

Genus  FULICA,  L.^Coot. 

329. — F.  atra,  L.—Dasree  or  Dasurnee,  U,^Bald  Coot, 

The  Common  Coot  of  Europe  is  a  common  and  abundant  bird  on  most 
of  the  Indian  tanks,  even  on  those  that  dry  up  during  the  hot  mouths. 
Lives  chiefly  on  vegetable  matters. 

Irides  blood  red  ;  bill  and  frontal  plate  white  ;  legs  green  reddish  at 
the  sides  ;  feet  leaden  coloured.     Length  nearly  18  inches. 

Genus  RALLUS,  L.—RaiL 

330. — 7?.  Gularis,  Horsf.  ? — R.  carulescene^  Lath.? — Blue-throated 
Rail. 

The  species  of  Rail^  of  which  I  give  a  description  below,  is  found  in 
reeds  and  long  grass,  by  the  sides  of  tanks,  rivers  and  water-courses.  I 
have  only  seen  it  in  Travancore  and  Cochin,  but  it  is  also  enumerated 
in  Mr.  Elliot's  Catalogue,  as  found  in  Dharwar. 

Z)^*cr.— Crown,  top  of  the  head  and  nape,  deep  chestnut,  diverging 
into  two  streaks  on  the  back  of  neck  ;  chin  white  ;  checks,  sides  of  neck, 
throat  and  breast,  light  leaden  ;  back,  beneath,  and  wings  dark  brownish, 
with  a  strong  olive  gloss,  and  numerous  narrow  white  transverse  bars, 
most  numerous  on  the  abdomen  and  thighs. 

Bill  sanguineous  at  the  base,  and  diaphanous,  brownish  at  the  tip  ; 
legs  brown,  with  a  reddish  tinge.  Length  about  1 1  inches  ;  wing  4  9.,  ; 
tarsus  1/^  ;  bill  at  front  lj%. 

331.-JR.  rufescens,  Vieill.  ?— /?.  FhiUppehsie.f—R,  striatus,  ?—/?. 
Ceylonictis.  ? — Larger  broum  rail. 

1  procured  a  single  specimen  of  a  Rail  near  Cochin,  which  I  cannot 
refer  exactly  to  any  described  species,  but  which  appears  to  approach 
some  of  the  species  named  above.  I  add  a  brief  description  :  head 
dc'^p  brown  ;  above  olive  brown ;  the  feather  edged  with  pale  yellowish 
rufous  ;  cheeks  and  sides  of  neck  fawn  ;  chin  and  throat  white  ;  beneath 
pale  fawn,  with  numerous  trausverse  dark  marks  ;  middle  of  abdomen 
white  ;  shoulder  with  a  tinge  of  cinereous  and  edged  white.  Length 
14  inches  ;  wing  7  ;  tarsus  2^  ;  tail  3  ;  bill  at  the  fronti  including  frontal 
plate  1^. 
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Genus  GALLINULA. 

332.-  O.  ahool,  Sykes.— Indian  Water  Hen. 

This  common  bird  is  found  chief)}"  in  reeds  and  long  grasB,  by  the  aides 
of  tanks,  rivers,  and  water- courses,  and  is  flushed  with  diflBculty. 

I  have  seen  specimens  exactly  like  those  described  by  Syket,  others 
in  which  the  chin  was  entirely  black,— and  others  in  which  there  was 
much  white,  extending  down  the  middle  of  the  abdomen.  These  were 
all  from  different  localities,  but  most  probably,  were  only  diflerent  ages 
of  the  same  bird.  There  may,  however,  be  several  varieties,  or  it  may 
be  distinct  species.  Length  nearly  1  fuot ;  bill  at  gape  1  inch  ;  tarsus 
J/i^ ;  middle  toe  and  claw  nearly  3  ;  hind  do.    l-f\, 

333. — O,  Javanica^  Hor^f.,  most  probably  the  same  as  the  O.  pheem* 
cura,—JDaumkf  H.  —  White-cheeked  OalUmde. 

This  handsome  bird  is  by  no  means  uncommon  in  many  parts  of  the 
couutry,  though  seldom  seen  in  some  districts.  It  frequents  bushes  in 
the  neighbourhood  of  water  or  marshy  spots — also  gardens  and  hedges  io 
dry  ground.  Found  both  solitary,  and  in  parties  of  5  and  6.  Feeds 
upon  insects  of  various  kinds,  both  land  and  water. 

I  rides  red ;  bill  green,  whitish  at  the  tip ;  legs  greenish  yellow  ;  dusky 
behind.  Length  1*2  inches  ;  bill  at  gape  1}  ;  tarsus  2j^tb8  ;  middle  toe 
and  claw  2}  ;  hind  do.  ly\ths. 


Family  SCOLOPACID^E.— 5w/?^5  and  Sand-pipers. 

Genus  SCOLOPAX,  L. 

Sub  Gbnus  RHYNCHJEA.— Cuv. 

334.— /e./jjc/rt,  Gray,  Proc.  ZooL  Soc,-^R.  capemis,  Auct— Paijiled 
Siiipe  of  Europeans  in  India. 

The  Painted  Snipe  is  a  permanent  resident  in  India,  being  found  at  all 
seasons  in  suitable  ground,  viz.  the  grassy  edges  of  tanks,  marshes,  inun- 
dated paddy-fields,  and  the  usual  haunts  of  the  common  snipes.  It» 
however,  appears  in  much  greater  numbers  at  the  commencement  of  the 
cold  season,  along  with  the  other  snipes,  so  probably  the  greater  num- 
ber breed  towards  the  more  northern  part  of  India.    This  has,  pirobabij» 
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]ed  Colonel  Sykes  and  others  to  consider  it  as  migratory.  I  have,  how- 
ever, seen  it  throughout  the  hot  weather  and  monsoon  in  two  succes- 
sive years,  and  find  the  same  fact  stated  by  Mr.  Elliot. 

Irides  dark  brown  ;  bill  dusky  reddish  ;  legs  green.  Length  about  9 
inches ;  bill  2  ;  tarsus  1  -{A^ths. 

Sub  Genus  SCOLOPAX. 

335. — S»  r^isticola  T—S.  minor  T^S.  saiurata,  Horsf,  ? — Neilgherry 
Woodcock, 

I  find  it  impossible  from  the  meagre  descriptions  of  authors,  to  as- 
certain whether  this  bird  is  identical  with  the  European  bird  or  not, 
or  whether,  as  some  have  supposed,  it  may  be  the  American  species, 
from  its  smaller  size.  It  appears  to  correspond  in  plumage  pretty  close- 
ly with  the  European  bird,  but  from  the  examination  of  a  good  num« 
ber  of  fresh  specimens,  it  seems  to  be  a  considerably  lighter  bird.  It 
arrives  on  the  hills  about  November  ;  a  stray  bird  or  two  being  some- 
times killed  in  October,  and  leaves  in  March. 

Length  15  to  16  inches ;  wing  » j  ;  bill  at  front  3  to  3-j^ths ;  tarsus 
l-rVhs;  tail3i;  average  weight  about  9  or  9 J  oz. ;  varies  from  7  to 
11  oz. 

336.— 5.  nemoricola,  Hodgson,  Journ.  Asia.  Soc.  No.  66.— *SoZi/ary 
Snipe  of  the  Neilgherrics. 

This  bird  differs  considerably  from  the  solitary  snipe  of  Europe  (S. 
major,  L.).  It  is  a  rare  visitant  to  the  Neilgherrics  during  the  cold  sea* 
son,  and  has  not,  as  far  as  I  am  aware,  been  killed  elsewhere  in  the 
Peninsula.  It  frequents  the  marshy  ground  at  the  foot  of  the  dense 
woods  of  the  hills.  I  obtained  a  specimen  from  J.  Scott,  Esq.  of  the  M. 
C.  S.  which  is  about  13  inches  long,  the  bill  being  2  /^ths. 

337. — S.  gaUinagOy  L. — Bhurvk  or  BuruK,  H. — Common  Snipe, 

The  Snipe  is  found  in  great  numbers  all  over  the  Peninsula  during  the 
cold  season,  frequenting  grass  by  the  sides  of  tanks,  and  streams,  marsh- 
es, but  more  especially  the  inundated  paddy-fields. 

338. ~«9.  gallinula^  L.— t/ocA  Snipe, 

The  Little  Jack  Snipe  is  tolerably  abundant  along  with  the  last  in  some 
parts  of  the  country,  especially  towards  the  more  northern  part  of 
the  Peninsula. 
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Sub  Gbnus  LIMOSA,  Briss.  and  Swaios. — Oodwit. 

339.— Z.  leucophaea  f  .'. — New  species  ? — CTiaha,  R.-^Large  GodwiL 

This  bird,  which,  in  absence  of  more  precise  information,  I  have 
referred  to  the  European  Oodwit,  though  strongly  suspecting  it  to  be 
distinct,  is  a  rare  visitant  to  the  Peninsula,  during  the  cold  weather, 
and  frequents  the  shallow  water  at  the  edge  of  large  tanks.  I  add  a 
brief  description. 

Above  ashen  grey,  darkest  on  the  back  and  rump;  beneath  white, 
ashy  on  the  neck,  breast  and  sides ;  upper  tail  coverts  white,  black  tipt ; 
tail  white  at  tlie  base,  the  rest  black,  with  a  narrow  black  tip.  Length 
20-21  inches ;  bill  5 ;  tarsus  4  ;  wing  9 ;  toil  3^ ;  bill  reddish  white,  dusky 
at  the  tip ;  legs  and  feet  greenish  black. 

340. — Z.  melanura  f.^Chota  Chaha,  H,^  Lesser  QodtcU, 

I  have  only  seen  this  species  on  two  or  three  occasions,  at  the  edges  of 
tanks,  on  the  northern  part  of  the  table  land.  As  I  am  hj  no  meant 
certain,  that  it  is  the  same  as  the  European  bird,  I  also  add  a  descrip- 
tion of  this  one.  Plumage  above  brown  ;  the  feathers  edged  with  fawn ; 
head,  neck  and  breast,  pale  ashy  brown ;  throat  white ;  tail  black,  white 
at  the  base ;  tail  coverts  as  in  the  last.  Length  of  one  specimen  17 
inches ;  bill  3  tV^^^  i  tarsus  2^ ;  wing  8 ;  tail  2}. 

341.— Z.  tereky  Horsf.— *9.  tereh,  LtLth.-^Limicola  Indiana^  Vieill. 

I  have  only  seen  this  curious  bird  on  one  occasion  at  the  edge  of  the 
Trichoor  lake.  Length  nearly  9  inches ;  bill  1  j\ ;  wing  5 ;  tail  2 ;  tar* 
BUS  l-|\fths;  bill  blackish,  green  at  the  base;  legs  orange. 

Sub  Genus  TRINGA,    L.  Swains. 

342.-7'.  Hardtoickiu—Limosa  HardwickH,  Gray  and  Hardw.  HL  Ind. 
Zool^Gehwala,  H.-^Large  broum  Sand^piper. 

I  can  find  no  description  of  this  handsomely  plumaged  Sand-piper  in 
any  of  the  works  I  possess.  It  appears,  however,  to  be  the  same  as  the 
species  figured  in  Gray  and  Hardwicke.  It  is  one  of  the  first  that  make 
their  appearance  here,  at  the  commencement  of  the  cold  weather.  I 
have  seen  them  in  the  middle  of  September,  and  as  late  as  the  end  of 
March.  It  firequents  the  edges  of  large  tanks  in  numerous  flocks.  I 
add  here  a  brief  description.  Plumage  above  brown,  of  various  shades 
of  intensity,  each  of  the  feathers  edged  with  pale  brown,  or  whitish,  or  in 
some  with  rufous  fawn ;  head  and  neck  paler ;  face,  throat,  and  plumage 
beneath  white,  ashy  on  the  neck  and  breast.     la  those  specimens  Wi1|<hI 
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earliest  in  the  eeason,  the  colour  of  the  back  is  moit  intense  brown,  and 
the  feathers  are  broadly  edged  with  rufous.  The  neck  and  head  too  are 
tinctured  with  riifous ;  tail  ashy  pale  brown,  some  of  the  centre  feathers 
barred  at  the  tip  with  black  and  white. 

Length  12-13  inches;  bill  1^^;  tail  2J  ;  wing  7};  tarsus  2  ;legt 
fleshy,  ochrey  colour ;  weight  about  6 J  ounces. 

343.-7'.  Indica.'^Tot  Indtcus^  Gray  and  Hardw.,  HI.  Ind.  Zool.  ?  ? 

This  very  closely  resembles  the  ^ast,  and  indeed  only  differs  in  size, 
weighing  little  more  than  half  of  the  last.  As,  however,  I  have  found  it 
of  the  same  size  throughout  all  the  cold  weather,  and  the  species  of 
Sand'piper  in  general  are  very  uniform  in  size,  I  have  ventured  to  place 
it  as  a  distinct  species. 

Length  9i-I0 J;  wing  6;  tail  2^;  bill  lyV;  tarsus  1/^;  weight 
about  3J  to  4  ounces. 

344. — T.  subarcuata  f 

I  have  only  seen  this  Tringa  once  or  twice,  frequenting  the  sides  of 
tanks  in  the  northern  part  of  the  Peninsula. 

Length  about  8  inches ;  wing  4  ^ ;  tail  2 ;  tarsus  rather  more  than  1 ; 

bill  deep  black  ;  legs  greenish  brown. 

845.— r.  pwilla  f.^Chota  pun-loha,  H. 

I  have  found  this  bird  all  over  India,  frequenting  livers,  sides  of  tanks, 
and  inundated  paddy-fields,  in  numerous  flocks. 

Bills  and  legs  black  ;  irides  dark  brown.  Length  6  inches  ;  wing  3 
jR^ths,  a  h'ttle  longer  than  the  tail,  which  is  somewhat  above  1^  ;  bill 
at  front  ^^ths;  tarsus  -j^ths. 

846.— r.  Temmheldi^  Leister  ? 

Not  nearly  so  common,  I  think,  as  the  last  specieSi  to  which*  it  is 
closely  allied,  and  has  the  same  habits. 

Bill  greenish  at  the  base,  black  at  the  tip  ;  legs  green^  with  a  tinge  of 
reddish.    Length  6i  ;  wing  3  ^^ ;  tail  nearly  2 ;  bill  ^^ ;  tarsus  ^^ths. 

GsNUs  HIMANTOPUS,  Briss.  and  Swains. 
Sub  Gimus  BfiCUBVIROSTRA,  L.  AvohU 
347.— -JR.  ilvoce/to.— European  AvouL 
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I  have  only  seen  this  cmioni  bird  at  the  edge  of  a  large  tank  at  the 
extreme  north  of  the  Peninsula,  but  I  have  seen  stuffed  specimens  killed 
as  far  south  as  Madras. 

Irides  red  brown ;  bill  black ;  legs  French  grej.  Length  18  iodiea ; 
bills  ^;  tarsus  3}. 

Sub  Ginds  HIMANTOPUS.^-Zoi^sAmiib. 

848.*J7.  melanapterus^  AncU^O^'paang^  U.-^Cowumm  LtmgtikaMii 

wStUU. 

Very  common  all  over  India,  during  the  cold  weather,  not  leaving  till 
April,  frequents  rivers,  tanks  and  mantbes  in  numerous  flocka.  A  few 
couple  probably  remain  here  the  whole  season,  as  1  have  seen  them  as 
late  as  June,  in  pairs  on  the  banks  of  wooded  streams  and  reedy  tanks. 

Sub  Gbnus  TOTANUS,  Sw.Sand-piper. 

349.— r.  gloitoides,  Vigors,  Gould's  Century  of  Himalayan  ^rds.— 
Timiimma  or  Toomtomma^  H,'^  Indian  Oreenshcmks. 

Found  solitary  all  over  India  in  rivers,  brooks  and  tanks.  la  a  waij 
bird,  rising  with  a  very  shrill  and  loud  cry—  hence  its  Indian  name. 

Irides  dark  brown  ;  bill  greenish  black ;  legs  pale  olive.  Length  14 ; 
bill  2j^ths ;  wing  7 ;  tarsus  2} ;  middle  toe  ly^ths. 

350.— T.  norsfieldtt.^LiniMa  Eorsfieldn^  Sykes.— Cftoto  Timiimam 
B.— 2^«9«r  Qreenfhanks, 

This,  like  the  last,  is  in  general  found  solitary,  but  much  more  rare. 
I  have,  however,  seen  it  in  very  large  flocks  at  the  Trichoor  lake. 

Irides  dark  brown ;  bill  blackish ;  legs  pale  olive  green.  Length  10 
inches  or  10}  ;  wing  6}  ;  tail  2| ;  tarsus  2<|^ths ;  bill  to  front  1VV<^« 
weight  3  ounces.- 

351.— 7.  fuaeus  f^Bidafiy  R.-^Large  red-legged  Sand'p^per. 

'Whether  this  is  the  species  to  which  I  have  temporarily  referred  it 
or  not,  can  only  be  determined  by  actual  comparison.  I  have  found 
this  bird  very  rarely  in  the  Peninsula  of  India,  and  only  towards  the 
more  northern  portion  of  it,  by  the  side  of  rivers  or  tanks,  and  aolitaiy. 
Specimens  killed  towards  the  end  of  the  cold  season  in  April|  had  as- 
sumed the  dark  summer  plumage. 
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Irides  dark  brown ;  bill  brown,  red  at  the  base  beneath ;  legs  orange 
red.    Length  U  inches;  wing  6^  ;  tail  2^  ;  bill  2-j^thsi  tarsus  2i^tha» 

^52.—T.  calidris,  Auct.P— CAoto  Butan,  U.-^Redihanhs, 

As  the  bird  I  am  now  speaking  of,  is  about  the  same  length,  and 
answers  nearly  to  the  description  of  the  European  Redshanks^  I  have 
for  the  present  referred  it  to  that  bird.  I  have  only  obtained  a  single 
specimen  of  this  Sand  piper,  shot  at  the  edge  of  a  tank  in  the  northern 
part  of  the  table  land. 

Irides  dark  brown;  bill  brown;  legs  orange  red.  Length  10^-11 
inches ;  wing  6  ;  tail  2y«^th8 ;  bill  l^V^"  >  tarsus  If^^hs. 

353. — T.glareola^  L. 

Found  in  small  parties,  or  sometimes  solitary  at  the  edges  of  tanks, 
rivers,  brooks  and  pools  of  water,  common  every  where.  Length  9 
inches. 

854.— r.  Oehropue. 

Almost  always  found  solitary,  occasionally  in  parties  of  3  or  4,  in  the 
same  localities  as  the  last,  and  still  more  common. 
Length  10  inches. 

355. — Hypoleucoe, 

Found  solitary  in  sinular  situations  with  the  2  last  species,  bnt  not 
nearly  so  common. 

Length  8  to  8|  inches ;  wing  4| ;  tul  2.,Vhs  ;  tarsus  1 ;  bill  nearly 
1 ;  bill  brown,  greenish  at  base  beneath ;  tarsus  pale  green. 

Gnvus  STREPSILAS,  HI.— 2\cnwAm«. 

856. — S.  tnterpree^  Auct.— CcTrnmon  Tunutone. 

I  obtained  a  pair  of  these  prettily  marked  burds  at  the  tank  of  Janl* 
nab,  200  miles  inland,  in  the  month  of  April,  and  have  since  seen  speci- 
mens  procured  as  fiur  to  the  southward  as  Madras. 

Irides  dark  brown;  bill  black;  legs  orange.  Length  9 inches ;  wing 
6 ;  tail  2^  ;  tarsus  nearly  1  inch ;  bill  at  front  ,^ths. 

GiNUs  NUMENIUS,  ^nu.^CvrUw. 

357.— iV.  arquata. — Oomigh^  U.— Curlew. 

I  obtained  a  single  specimen  of  the  Curlew  at  the  edge  of  a  tank,  near 
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Jaulnah.    It  ii  enumerated  aUo  in  Mr.  Elliot's  Cfttalogae  at  finmdin 

Dbarwar. 

358.    N.  phaojnu.^  Chota  Goungh^  H.— The  Whimhrel. 

I  saw  the  ff'hiinbrel  in  considerable  nambers  at  the  Chilka  lake,  and 
have  also  seen  it  on  the  sea  coast,  near  Madras,  and  in  ^arioua  other 
pliccs.  Mr.  Elliot  says,  *  Found  every  where  along  the  aea-ehorat  and 
mouths  of  large  rivers.* 

Family  CHABADBIADiE.-- P/cwrr. 

Genus  CHARADRIUS,  L. 

359.— C.  piuviaUs^  L.-^  Golden  Plover. 

The  Oold^n  Plover  is  hut  rarely  met  with  in  the  Peninsula.  I  hafa 
only  seen  it  on  two  or  three  occasions  on  the  banks  of  large  rivers  oa 
the  table  land,  and  on  grass  plains,  near  the  sea  coaat — usually  in  small 
flocks  of  5  or  6.  I  have  seen  specimens  killed  in  the  neighbourhood  of 
Kjadras,  lu  the  breeding  plumage  viz.  with  the  whole  under  sur&ce  of 
the  body  deep  black.    It  therefore,  most  probably,  breeds  in  this  country; 

3()0. — C.  PhilippensUf  Lath.  ? — Zirreah^  H.  of  some. — Commom  rwged 

Plover, 

This  pretty  little  bird  is  found  not  only  at  the  sides  of  rivers,  and  tanki^ 
but  also,  iiikl  perhaps  more  generally,  iu  the  open  dry  plains,  in  flocks  of 
various  bize,  running  rapidly  along  the  ground,  and  picking  up  Tarious 
small  insects.     I  have  found  it  all  over  the  Peninsula. 

Irides  deep  brown  ;  bill  blaek  ;  legs  yellowish  ;  orbits  bright  yellow. 
Length  7|  ;  wing  4]  ;  tail  2^  ;  bill  at  front  \  inch  ;  tarsus  nearly  i. 

36 1 .—  C.  minor,  Wagl.  P—  C.  AiVi^}cii/ou2e«,Frankl?.— Xet ««r  ringedPlovtr 

This  species  differs  but  little  from  the  last.  It  is  smaller— has  the 
upper  plumage  of  a  darker  shade,  the  quills  also  much  darker,  the  tertials 
less  lengthened,  the  lateral  tail  feather  have  more  white,  and  the  base 
of  the  lower  mandible  is  yellow. 

I  have  only  found  it  at  the  northern  part  of  the  table  land,  at  the  edge 
of  rivers. 

Irides  deep  brown ;  bill  black,  yellow  at  the  base  beneath  ;  l«*g9  yel- 
low ;  orbits  deep  yellow.  Length  hardly  6^ ;  wing  4  ;  tail  2  ;  IhU  to 
front  1-V  t  tarsus  ^yths* 
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862.— C.  cantiantts.  ?— C  rtificapiUus^  Temm.  ?— New  ipccie*.? 

I  have  found  this  plover  at  the  edge  of  riven  and  tanks,  at  the 
northern  part  of  the  tahle  land,  and  also  more  lately  by  the  side 
of  salt-water  inlets,  and  the  sea  shore  on  the  east  coast,  during  the  hot 
season  in  June. 

As  I  am  uncertain  of  its  being  the  European  species  indicated,  I  shaQ 
give  a  brief  description. 

Forehead,  eyebrows,  face  and  beneath,  pure  white  ;  a  narrow  line  from 
the  gape,  passing  through  the  eyes  and  ears,  cinereous;  a  narrow  blackish 
band  behind  the  white  forehead ;  crown  of  head  and  nape  fcrrugineous  ; 
plumage  above  cinereous ;  external  tail  feathers  pure  white ;  no  naked  skin 
round  eyes  ;  bill  black ;  legs  greenish  yellow. 

Length  7  inches ;  wing  4  y'^ ;  tail  1  ^^^ ;  bill  at  front  ^^ ;  tarsus  rather 
more  than  1  inch. 

363. — C.  rtusaius, — ^New  species.  ? 

Descr,  Forehead,  streak  on  either  side,  extending  through  the  eye% 
ears,  and  meeting  behind,  and  a  broad  pectoral  band  deep  brownish 
black ;  top  of  the  head,  back  and  wing  coverts  of  the  usual  brown  cine* 
reous  hue  of  the  Ringed  Plovers  ;  band  above  the  eyes,  encircling  the 
head,  except  in  front,  iind  plumage  beneath  white ;  wing  coverts  eJ^ed 
with  white ;  quills  and  medial  tail  feathers,  dark  brown ;  external  tail 
feathers  white,  with  a  brown  band  which  almost  disappears  on  the  outer- 
most feather ;  scapulars  deep  marroon  colour ;  upper  tail  coverts,  tinged 
with  rutbus;  bill  yellow  with  black  tip ;  orbits  bright  yellow;  legs  orange 
yellow. 

Length  6^  inches ;  wing  4} ;  tail  2  j\  ;  bill  at  front  nearly  j^^ths ;  tar- 
sus rather  more  than  1  inch. 

I  procured  a  single  specimen  of  this  apparently  new  species  of  Ring' 
€d  Plover  at  the  edge  of  the  Fulicatlake  near  Madras,  in  the  month  of 
June.  Its  distinguishing  feature  is  the  marroon  colour  of  the  scapulars. 
Whether  this  is  a  permanent  mark,  or,  as  I  conjecture  may  be  the  case, 
only  assumed  during  the  breeding  season,  I  am  at  present  unable  to 
detcruiiue. 

Gbnus  VANELLUS.— Xa/wijv. 

»64.— F.  hUohuf.—Charadriut  bUobui^  GmeL  and  Wagler.— 2mfetf, 
H. — Yellow  watded  Lapwing. 
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This  Plover  is  found  throughout  India,  usually  fireqnenting  the  drj 
itony  plains,  or  open  sandy  downs  in  small  flocks,  and  feeding  on  Tarioos 
insects.  Has  a  feeble  cry,  which  Colonel  Sykes  renders  as  *'  Deewi 
DeewitJ'*  I  found  the  eggs  of  this  bird  on  one  occasion  on  a  graaa  plain, 
on  the  west  coast,  in  the  month  of  September.  They  were  of  a  light 
salmon  colour  with  dusky  spots,  4  in  number,  and  laid  on  a  slight  depres- 
sion of  the  ground. 

Iri Jes  silvery  grey ;  bill  black,  yellow  at  the  base ;  naked  skin  yellow ; 
legs  do.  Length  nearly  12  inches  ;  wing  8^ ;  tail  3  yV  ;  tarsus  2  i^; 
bill  to  front  1  inch. 

865.— F.  Ooensie.^Trinf^a  Ooensis^  Lath. — Char,  atrogvlaris^  Wsg^ 
Icr. —  Teteehree   (vulgo  Teetooree)^  H. — Red  wattled  Lapwing, 

This  well  known  bird  is  common  throughout  most  of  India,  sio^ 
occanionally,  but  usually  in  small  parties.  It  frequents  the  land  in  the 
neifi^bbnurhood  of  water,  feeding  on  various  insects,  chiefly  water  one% 
shells,  &c.  It  hail  a  loud  shrill  cry,  something  like  *  Did  he  do  0^*  or 
as  others  ftay  *  Pitt/  to  do  it*  This  call  is  much  heard  at  night,  even  in 
plact's  where  none  were  seen  during  the  day.  It  is  often  very  annoying 
to  sjjortBmen,  hovering  Of  er  him,  and  uttering  its  shrill  cries  for  some 
diKtniice. 

The  Teteehree  is  said  by  the  natives  to  sleep  with  its  legs  apwmrd% 
and  the  Indian  proverb  *  Teteehree  se  asman  thania  jaega^*  or  can  the 
Teteehree  support  the  Heavens  ?  is  applied  to  a  person  who  ondertaket 
something  far  above  his  strength. 

Irides  red  ;  bill  at  the  base  and  fleshy  skin,  lake  red  ;  tip  of  hill  black ; 
legs  yellow.    Length  nearly  13  inches. 

86G. — F.  ventralis, — Charad,  ventralie,  Gray  and  Hardw.,  SL  Ind* 
Zool.—  C.  conmatuiy  VieilL  ? 

I  obtained  a  single  specimen  of  a  bird  which  appears  to  be  the  yoong 
or  female  of  the  one  figured  in  Gray  and  Hardwicke,  at  the  edge  of  m 
large  tank  near  Jaulnah.  It  answers  the  description  too  (with  the  ex* 
ception  of  the  black  spot  on  the  abdomen)  of  Wagler's  C  veniraHe^  but 
that  bird  is  described  among  the  3-toed  CharadriL  My  bird  has  a 
binder  toe,  though  a  very  small  one. 

This  bird  is  evidently  a  link  joining  the  VanelU  to  the  (Edicnemi^  its 
bill  being  larger  and  m^re  robust  than  that  of  most  Vanelii, 

Irides  dark  brown  ;  bill  and  legs  black.  Length  13  inches  \  wing  8| ; 
tail  31 ;  tarsos  2^^  1 1^^  ^  ^°^  IrVths. 
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Genus  (EDICNEMUS,  Cav. 

367.— ffi.  crepitans,  Temm. — Char,  (EdicnemuSy  L.^^Burseree  or  Kur* 
wanuk,  H. — also  sometimes  Lumbee. — Bastard  Florikin  of  English. 

The  Hiick'kneed'plover  of  Europe  is  found  all  over  the  Peninsula,  and 
remains  the  whole  jear.  It  frequents  the  open  stony  plains — also  bushy 
tracts,  and  open  spaces  in  jungly  districts.  Found  in  pairs,  or  in  small 
parties.  When  approaches,  it  often  conceals  itself  behind  a  bush  or 
stone,  and  sometimes  squats  close  to  the  ground,  and  is  with  difficulty 
seen.  It  feeds  on  various  insects  chiefly,  also  sometimes  on  seeds  of 
various  kinds.  It  wanders  much  at  night,  and  has  a  peculiar  long  shrill 
piping  note  ;  seldom  heard  except  at  this  time — its  usual  cry, 
being  a  single  harsh  creaking  note.  The  Shikra  (Accipiter  Dukhunensis) 
is  often  flown  at  this  bird.  Its  flesh  is  of  excellent  flavour,  and  much 
esteemed  by  some. 

Irides  pale  greenish  yellow;  legs  pale  olive.  Length  16-17  inches; 
wing  9  ;  tail  4}  ;  tarsus  3t^  ;  bill  at  front  1}  ;  weight  about  12  to  13  oz. 

368.—^.  reeurvirostris,  Swains.,  Lardn.  Cycl. — Auhee,  H. 

This  curious  bird  which  has  been  lately  accurately  described  by'Swain- 
son,  is  by  no  means  common,  and  is  only  found  by  the  sides  of  the  larger 
rivers,  and  tanks,  and  salt-water  inlets,  in  pairs,  sometimes  two  or  three 
pairs  together.  It  feeds  on  various  aquatic  insects  and  their  larvae. 
Its  cry  of  alarm  is  a  loud  harsh  creaking  note,  and  like  the  last  species, 
it  occasionally  squats,  when  approached. 

Irides  pale  yellow  ;  bill  black,  yellow  at  base ;  legs  yellowish  green. 
Length  20  inches ;  wing  11 ;  tail  4^  ;  bill  to  front  2-/!^th9  ;  tarsus  3|. 

GiHUs  TACHYDROMUS,  111. 

Sob  Gxhus  GLAREOLA,  L.SwaUow  Plover. 

369. — O,  Orientalis^  Leach. — Lesser  or  square'taUed  SwaUovo  Plover* 

This  neatly  plumaged  little  bird  is  rare  in  most  parts  of  Southern 
India.  I  have  seen  it  occasionally  in  pairs,  by  the  sides  of  tanks,  run- 
ning briskly  along  the  edge,  and  picking  up  various  small  insects.  I  on  one 
occasion  saw  a  large  flock  of  them,  apparently  migrating  from  one  dis- 
trict to  another,  it  was  in  the  mouth  of  September,  and  near  the  extreme 
south  of  the  Peninsula. 
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Irides  dark  brown ;  bill  black ;  gape  dark  red ;  legs  black.  Length 
7i  iuches ;  wing  beyond  tail  l^tbs ;  from  base  6 ;  bill  at  front  f^tht; 
tarsus  i^tbs. 

370.— C  torqmia,  Temm.—Fork'tailed  Swallow  Plover. 

I  have  seen  this  bird  but  very  rarely  in  small  flocks,  or  pairs,  by  the 
edges  of  tanks  or  rivers,  feeding  chiefly  like  the  last,  on  various  aquatic  in- 
sects and  larva?,  especially  on  Nepa,  On  one  occasion,  I  saw  a  numerous 
flock  of  them  flying  low  over  some  grain  fields,  apparently  capturing 
insects  on  the  wing.  Its  flight  is  remarkably  swifl,  and  swallow-like,  as  is 
that  of  the  last  species. 

Irides  dark  brown  ;  bill  and  legs  black ;  the  posterior  portion  of  the 
gape  red.  Length  11  inches,  of  which  the  Uil  is  4  J  ;  wing  7  J  ;  bill  at 
front  i  inch ;  at  gape  nearly  1  inch ;  tarsus  1  jV^^"* 

Sub    Gbhus    TACHYDROMUS,   IU.— Cursorius,  Lath.— Owriff 

Plover, 

371.— T'.  AsioHctu.^Char.  Caromandelieut^  L.— JVboAree,  H.— ifu&ta 
Courier  Hover. 

The  Courier  is  very  numerous  towards  the  more  northern  part  of  the 
tabic  land,  much  less  so  towards  the  south.  It  frequents  the  open  bare 
plaiTiR  only,  in  numerous  flocks,  running  along  with  great  celerity,  and 
picking  up  various  injects,  beetles  and  small  grasshoppers  and  their 
lar\'a['.  It  breeds  in  the  more  retired  spot  during  the  hot  weather,  lay- 
ing 0  cpgs  of  a  pale  greenish  yellow  colour,  much  blotched,  and  spotted 
with  black,  and  also  with  a  few  olive  spots.  They  are  deposited  in  m 
slight  hollow. 

Irides  d(  cp  brown  ;  bill  black  ;  legs  creamy  white,  as  if  coated  with 
paint.  Length  varies  from  8}  to  nearly  10  inches  ;  wing  6;  tail 
2  ^\  ;  bill  at  front  y^  ;  tarsus  2^  J.  As  I  have  frequently  killed  birds  of 
various  length  from  the  same  flock,  I  fluey  that  Swainson'a  supposed 
new  species  7\  Orientalis,  said  to  differ  only  in  size  from  the  T  .Asiatic 
CMS  of  anthers,  must  be  abandoned. 

Sub  Genus  AMMOPTILA,  Sw. 

372.— il.  choradroidei^  Sw.  ^-^Sand  Plover. 

A  bird  of  this  remarkable  genus  is  mentioned  in  Mr.  Elliot's  Catalogtie^ 
but  without  any  description,  so  I  am  uncertain  if  it  is  the  some  apeciet  m 
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the  one  indicated  by  Swainson,  in  his  Synopsis.     Mr.  E.  mentions  his 
having  found  it  in  flocks  on  the  sea-shore,  on  the  west  coast  of  India. 
Bill  black  ;  legs  and  feet  plumbeous.     Length  15  inches. 


Ord.  TS! at ATORES.— Swimmers. 


Family  A^ATIDJE.— Ducks. 

Sub  Family  PHiENICOPTINiE,— Sw. 
Genus  PHiENlCOPTERUS.-L. 

373.-- P.    Enropcsus, — P,    ruber,   h.^Buff  Huns,  H. — Rajah  Huns 

of  some. — Flamingo. 

The  Flamingo  is  found  throughout  thi;  Peninsula,  in  large  rivers  and 
tanks,  though  not  a  very  common  bird.  I  saw  it  in  the  greatest  abund- 
ance in  tlie  large  Chilka  lake,  on  the  low  flat  islands  of  which  1  have 
seen  many  hundreds  congregated  together.  It  feeds  on  vegetable  matter, 
and  minute  water  insects,  &c.  and  much  gravel  is  in  general  found  in  its 
stomach.  It  is  tamed,  and  kept  at  Hydrabad  by  some  of  the  nobles  of 
that  city,  and  fed  on  grain  of  various  kinds.  I  think  Swainson  is  per- 
fectly justified  in  placing  this  bird  among  the  ducks,  from  its  external 
structure  alone,  and  I  see  that  its  internal  anatomy  fully  conflrms  this 
view.  In  fact  the  natives  of  India  recognize  its  alliance  with  this  fami- 
ly, by  calling  it  Heron  Goose  or  King  Goose. 

Bill  pink,  black  at  the  tip  ;  legs  pale  rose  coloured ;  irides  pale  golden 
yellow.     Length  3|  to  4  feet. 

374. — P,  minor. — Lesser  Flamingo, 

I  have  seen  a  flock  of  this  bird  at  the  Jaulnah  tank,  last  cold  season, 
and  am  informed  by  Shikarees,  that  it  pays  an  annual  visit  here,  about 
Christmas. 

Sub  Family  ANSERINiE. 

Gemds  ANSER,  Antiq. 

375.— i4.  Indicus,  Lath.,  Gould  Cent.  Ilim.  Birds.»Indian  or  B^ffrsd" 
headed  Goose. 


'A  . 
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This  Oooee  is  not  so  common  in  Southern  India,  as  it  mppetrs  to  1>e  in 
Bengal,  and  the  more  northern  Provinces.  I  have  aeeo  it  in  pair*  in 
August,  within  a  few  miles  of  Cape  Comorin,  and  once  or  twice  in  flocks 
of  15  or  20  in  large  tanks,  on  the  central  table  land. 

Genus  DENDROCYGNA,  Sw.— TVe*  Ducks. 

376.— D.  Aivsnree.—Moreca  Airsvree,  Sykes'  Cat.— i4jia#  arcuaia, 
Horsf.  Jav&.SiUee,  H.—  Whittling  Teal  of  Europeans. 

As  my  specimens  agree  exactly  with  the  description  of  Sjkes,  of  his 
A/.  Awsuree^  and  also  the  description  in  Mr  E!liot*8  Catalogue,  I  think 
it  may  be  considered  distinct  from  the  Javanese  bird.  It  is  found  io 
numerous  flocks,  in  various  pirts  of  the  country,  most  abundant,  perhaps, 
in  the  wooded  districts,  frequenting  tanks,  and  oflen  seen  perched  on 
the  boughs  of  trees  that  overhang  the  water.  I  hare  not  seen  its  breed* 
ing  places. 

Leo-th  about  18  inches  ;  bill  to  front  1}  ;  tarsus  1  -j^ ;  centre  toe  and 
claw  2  J  ;  wing  8  ;  tail  2| ;  bill  and  legs  plumbeous ;  irides  brown ;  eye* 
lids,  bright  yellow.    It  is  not  esteemed  good  eating. 

377.— Z).  »wi;or.— New  species  f-^Large  Whistling  Teal. 

I  am  strongly  inclined  to  consider  this  as  a  distinct  species  fVom  the 
last.  It  differs  in  its  larger  size,  in  the  whole  head,  neck  and  under 
parts,  being  rufous  or  chestnut,  and  not  so  dark  in  the  belly  as  the  former 
bird.  The  upper  tail  coverts  are  yellowish  white,  instead  of  deep  chest* 
out.  There  is  a  blackiuh  line  down  the  back  of  the  neck  from  the  unpe. 
The  tip  of  the  head  is  deep  chestnut  instead  of  brown,  and  there  is  a 
broad  patch  round  the  centre  of  the  neck,  in  which  the  feathers  are 
somewhat  hackled  or  lanceolate,  whitish  at  the  tip,  and  blackish  at  the 
"base.  The  feathers  of  the  loins  are  highly  elongated,  chestnut  on  one 
side  of  the  shaft,  and  creamy  white  on  the  other  side,  broadly  edged 
with  duKky. 

Length  20-21  inches;  wing  9i  ;  tail  2  j  inches  ;  tarsus  2  ;  bill  at  front 
lj\  ths  ;  centre  toe  and  claw  3^. 

378.— D.  f  girra.—Anai  girra.  Gray  and  Hardw.,  111.  Ind.  ZooL— 4. 
Coromandelica.—Geerjah,  H.— Co«on  Teal  of  Europeans  in  India. 

This  pretty  little  bird  is  not  very  common  in  Sonthcm  India,  and 
like  the  last,  abounds  most  in  the  more  wooded  districts,  and  it  ia  add 
to  breed  in  some  of  the  forests  of  the  western  coast.    It  haa  a 
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changlnt^  note,  not  unlike  that  of  the  Orowte,  which  it  generally  keeps  up 
whilst  flying.     It  is  found  both  in  pairs  and  flocks — sexes  alike. 

Irides  bright  crimson  ;  bill  black  ;  lesfs  greenish  ochrey  yellow,  blackish 
in  some.     Length    13  inches;  weight  9  ounces. 

This  bird,  by  its  bill,  appears  to  approach  the  Dendronessm  of  Swain- 
son. 

378.  bis.—/).  affinis.—New  species  ? — Qirree^  H. 

This  species  or  variety,  is  mentioned  in  Mr.  Elliot*8  notes  as  dlfTeriog 
from  the  last  in  the  permanent  want  of  the  collar  in  both  sexes  and  at 
all  ages. 

Length  nearly  14  inches. 

Gknus  PLECTROPTERUS,  Leach. 

379. — PL  melanoios,  Steph. — Anas  Mekmotos^  Gmel. — Nooktah^^.  also 
of  the  Mahrattahs. — Bronze-backed  Ooose — Com^-DucA,  (Sykes)  of  the 
Residents  in  the  Madras  Presidency. 

This  splendid  bird  is  found  all  OTer  India,  in  tanks  and  rivera,  though 
not  very  abundant.  It  breeds  during  the  monsoon  in  most  of  the  wood- 
ed districts,  and  as  I  am  informed,  in  long  grass,  near  rivers  or  tanks.  The 
female  is  much  less  than  the  male,  and  wants  the  large  protuberance  at 
the  base  of  the  bill.  It  feeds  on  various  seeds  and  vegetable  matters— 
also  on  paddy,  jowaree,  and  other  grains.  The  flesh  is  hard,  and  not  held 
in  much  esteem.  Length  of  male  34  inches  ;  wing  16  ;  tarsus  3  ;  bill 
straight  to  gape  2J  :  height  of  protuberance  above  2  iuches,  from  the 
edge  of  the  mandible,  length  of  do.  at  the  centre  nearly  2.  Female  from 
20  to  28  inches  long. 

Irides  dark  brown  ;  bill  and  protuberance  black  ;   legs  greenish  plum-    * 
beuus ;  weight  nearly  6-lb. 


Sub  Family  ANATIN-^,  Syr.— River  Ducks. 
Genus  MARECA,  Leach.— TFic^609». 

dSO.—M.fstularis,  Steph.— iliuw  Penelope,   L.-^-Common  Widgeon. 

Common  in  the  cold  weather  throughout  India  io  the  rivers  and  tanks, 
found  in  large  flocks. 
Irides  dark  brown ;  biU  li|^t  plumbeoufl,  hUck  at  the  tip. 
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Gknus  anas,  L. 
Sub  Genus  CHAULIODUS,    Sw. 

381.— C  strepera,  Sw.— ^na*  strepera,  L.— The  GeuiwalL 

Not  so  numerous  as  the  last,  but  by  no  means  rare — only  found  in  the 
cold  season. 

Irides  brown  ;  bill  blackish,  reddish  at  the  sides  and  lower  mandible ; 
legs  and  feet  ochrej  yellow. 

Sub  Genus  ANAS. 

3R2. — A.  clypeaia,  L. — Treduree^  ll.^Shoveler, 

Common  over  all  India,  in  flocks  during  the  cold  weather. 
Irides  yellow  ;  bill  black ;  legs  orange  ;  bill  of  female   brown,   reddish 
beneath. 

Sub  Genus  BOSCHAS,  Sw. 

383.— B.  circia,—A.  circia,  L.—Garganey  Teal. 

Common  throughout  the  cold  weather,  being  one  of  the  first  to  aniTe 
in  the  country,  sometimes  before  (he  end  of  September, 
Irides  brown  ;  bill  black  ;  legs  greenish  plumbeous. 

384. — B,  creccQf  Sw. — A.  crccca^  h.-^Common  Teal, 
Common  along  with  the  last. 

Sub  Genus  DAFILA,  Leach. 

385. — D.  caudacuta. 

Tolerably  abundant  towards  the  more  northern  parts  of  the  Peninsula, 
rare  in  the  south,  found  in  large  flocks. 

Bill  plumbeous,  with  a  black  line  down  the  centre,  also  at  edges ; 
legs  plumbeous. 

Irides  dark  brown. 

Genus  TADOMA,  Leach. 

386.-7'.  ruHIa,  Steph.— -<i.  casnrca,  L.—Soorkhahi  H.— also  Chvkwa, 
^BMddy  Shieldrahe.-^Brahminy  Duck  of  Europeans. 
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This  large  duck  is,  like  the  last  one,  less  common  towards  the  south, 
than  in  the  more  northern  parts  of  the  Peninsula.  Is  frequently  seen  in 
pairs,  or  small  parties  of  4,  5  or  (>,  but  occasional y,  as  in  thf*  Chilka  lake, 
in  numerous  flocks  of  some  hundreds.  Only  found,  as  far  as  I  can  learn, 
in  the  Peuius^ula,  during  the  cold  weather.  Colonel  Sykos,  however,  ap- 
pears to  think  that  they  are  resident  in  India,  throughout  the  whole 
year.  Found  much  on  rivers.  Mr.  Elliot  in  his  notes  says  "  Fomdin 
pairs,  often  several  pairs  together,  shy,  uttering  a  peculiar  deep  note 
which  has  a  strong  resemblance  to  deeply  intonated  a-oww^.'*  The 
Hindoos  consider  them  the  models  of  conjugal  tenderness.  The  flesh 
is  held  in  no  esteem  in  this  country. 

Irides  dark  brown  ;  bill  and  legs  black. 

387. —  T.  f  pcBcilorhyncha. — A»  pacilorhyncha,  Gmel. —  Gurm.'pace^'Q.. 
Spotted'hilled  Duck,— Large  Grey  Duck, 

This  fine  duck  is  most  common  in  the  more  wooded  parts  of  the 
country,  and  is  a  permanent  resident,  breeding  in  retired  places  and 
marshy  spots,  among  the  jungles,  during  the  hot  weather. 

Irides  brown  ;  bill  black,  yellow  at  the  tip,  red  at  the  base  ;  legs  deep 
red.  Length  2  feet  to  26  inches  ;  tarsus  2^  ;  weight  about  3-ll)s.  Is 
excellent  eating.  I  am  by  no  means  certain,  that  it  is  a  true  Tadomer^ 
being  perhaps  a  species  of  Bo^chas^,  or  Chaidiodus  ;  but  the  elevation  of 
the  bill  at  the  base,  has  induced  me  to  consider  it  as  a  Tadomer,  I  on 
one  occasion  found  a  couple  of  small  fish  in  the  gizzard  of  this  Duck^  be- 
sides vegetable  matter  and  gravel. 

368. — T.  f  cayophyllacea.'^Pink-headed  Duck,  Lath. 

Though  I  have  not  yet  seen  this  Duck,  I  venture  to  include  it  in  my 
present  Catalogue,  from  the  concurrent  testimony  of  several  Shikarees, 
who  described  it,  so  as  to  leave  no  doubt  in  my  mind  of  its  being  the  spe^ 
cies  named  as  above.  It  is  said  to  be  an  occasional,  though  very  rare 
visitor  to  the  rivers  and  tanks  of  the  country,  about  Jaulnah,  during  the 
cold  weather  only. 

Sub  Family  FULIGULINiE,  Sw. 

Genus  FULIGULA. 

889.— F.  ru/tnay  SiephenB,-- Red- headed  Pochard. 
Not  very  common  in  the  Feoiiijiula,  generally  in  small  parties  in  the 
cold  ii?eather. 
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Irides  deep  yellow. 

390.— F.  crUtata,  Ste^ih.-^A.fuh'gvUi,  L.^Tu/ted  Duek. 

Tolerably  common  throughout  the  Peninsula,  during  the  cold  westber. 
It  is  one  of  the  latest  to  quit  the  country,  and  I  have  on  one  occasioQ 
fouod  a  sii>i:le  one  in  the  month  of  June,  in  a  tank  near  Hjdrabad. 

Iricios  briglit  yellow ;  bill  plumbeous  ;  legs  blackish.     Length  19-20 

inches. 

301. — F.  ntjrorn. — A.  leucophthalmos. — Seehstein. 

K  ire  in  th  •  Pcnijisula,  generally  in  pairs,  or  very  small  parties  in  tank^ 
Irides  greyish  white.     These  3  last  species  dive  remarkably  well. 

Family  COLYEI^BID JE.-- Grebes.     ^ 

Gbkus  PODICEPS,  Lath. 

392.-- P.  PhiUppensUy  Steph.— C^oroAoA,   H.  ? — Indian  bay^neeked 

Grebe, 

Common  in  the  tanks  all  over  India,  even  in  those  which   dry  up  early 
in  the  season.     Feed  on  various  water  insects,  &c. 
Irides  ochrey  yellow.    Length  9^  inches. 

392,  his.-^P, f—Les^er  Orehe,—Pun'doohe9y  H.  P 

1  have  hitherto  not  procured  this  little  species  of  Diver,  which  is  men- 
tioird  in  Mr.  Elliot's  Catalogue,  though  without  any  description,  but  I 
have  scon  it  on  several  occa»ions,  in  grassy  tanks,  and  among  weeds.  It 
appears  much  b-mtJler  than  the  common  one. 

Family  PELECANID2E. 
Genus  PLOTUS,  L.-Dar/er. 

393.— p.  melanogaster,  Gmel.— Banit'oA,  H.— Dar^  or  Snake  bird. 

Not  very  uncommon  in  the  Northern  Circars,  and  in  other  districts 
where  tanks  abound.  Feeds  on  fish  chiefly,  swims  and  dives  with  great 
rapidity,  and  as  Colonel  ISykes  remarks,  has  the  faculty  of  being  enabled 
to  swim  with  the  whole  of  its  body  under  water,  the  long  head  and  neck 
being  .done  visible,  looking  like  a  snake. 

Length  about  3  feet  j  tail  9^  i  bill  front  dy'^ths. 
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Genus  CARBO,  Ma jer  and  Swaios.— Cormorant 

394.^  C.  JnraniciiSy  Horsf.—  PAo/.  A/Hcanus? — Joghrabee,  H. — vulgo 
Pun-kowa — i.e.  U ater  crow. 

Yerv  comtnon  in  all  the  tanks  and  rivers  of  India.  Feeds  on  fish,  and 
is  verv  voracious. 

Irides  crimson  ;  bill  black,  reddish  at  base  beneath  ;  legs  black. 

I  may  state  that  i  have  specimens,  shot  in  company  with  ninny  others 
of  the  same  plumage,  which  have  the  wing  coverts  and  scaj.L.i.is  blue 
grey,  margined  with  black,  and  in  the  belly  and  neck,  having  much 
white  in  their  pluniage,  mixed  with  dusky  blackish. 

Length  23  ;  tail  6  inches ;  bill  at  front  1  y^^^- 

395. —  C.  Cormoranus. — Pelicanuit  Carbo^  L. —  Ghoghur,  H. 

This  is  mj^ch  more  rare  than  the  last.  I  have  only  seen  it  on  the 
wooded  Bhowany  river,  at  the  foot  of  the  Neilgherries,  and  once  or 
twice  in  the  northern  part  of  the  table  land,  in  large  tanks.  I  1  r.ve 
seen  it  in  the  month  of  June,  as  far  inland  as  Ilydrabad,  so  it  most 
probably  remains  here  the  whole  year  and  breeds.  Mr.  Elliot  meiuions 
it  in  his  Catalogue,  and  I  learn  from  him  that  it  is  far  from  being  uncom- 
mon in  parts  of  the  Southern  Mahratta  Country,  and  that  it  may  some- 
times be  seen  in  considerable  numbers,  sitting  on  trees  in  the  neigh- 
bourhood of  tanks. 

Length  2  feet  10  inches ;  bill  at  front  2j ;  weight  4)  lbs. 

Genus  PELICANUS,  L. 

896. — P.  onocroialujty  L. — Hauaseelt  H. — The  Pelican, 

The  Pelican  is  tolerably  common   in  many  of  the  tanks  all  over  the 
country,  even  very  far  inland,  occasionally  perches  on  lofty  trees. 

Sub  Family  LAmD JE.'—Gulls  and  Term. 

Gekcs  sterna.  Swains. 

Sub  Genus  STERNA,  U^Sea  Swallow,  or  Tem.—Kaghnzee,  H, 

'^97,'—S.  melanogasteTf    Temm.— 5.    acuiicauda,    Gray    and   Kardw., 
Ind.  Zool. 

This  Tern  I  have  found  all  over  the  country,  frequentiog  tanks,  and 
more  especially  rivers. 
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398.— S.  similis^  Gray  and  Ilardwicke,  111.  Ind.  Zool. 

Found  in  the  same  localities  as  the  last,  and  still  more  common  and 
numrroiis. 

Lenj:cth  1 1  \  inches ;  winjr  ft  J  ;  tail  3  -|-Vth  ;  bill  at  front  1  y^th  :  tar- 
sus -'\;th  ;  bill  dark  lake  colour  ;  feet  and  legs  black. 

399.— *9.  Seena^  Sykcs. 

Spread  throuphmit  all  the  Peninsula,  but  less  common  than  the  last. 
Bill  hri  ht  yellow;  legs  red.     Length  17  inches;   wing  11;  tiiil8|; 
bill  at  I'lont  i^. 

400. —  S.  anqlica,  Montagu. — Marsh  Tern. 

CouiUion  all  over  the  country. 

Length  about  16  inches ;  but  it  varies  a  good  deal  in  size  :  of  one  16 
iudicb  long,  the  wing  is  13^,  2^  iuches  beyond  the  tail,  which  from  bate 
is  ut-arlv  6  ;  bill  aud  tarsus  black. 

401. — S,  mimifa,  L. 

I  hnvc  fc.cu  this  pretty  little  Trrn  most  abundant  in  the  west  coast,  at 
the  mouilis  of  livcrs,  but  have  aho  met  it  above  200  miles  inland. 

Loii^th  nearly  9  inches  ;  wing  6  J  ;  half  an  inch  beyond  the  tail,  which  ii 
nearly  o  ;  bill  at  front  1  j-«-  ;  yellow,  dusky  at  the  tip  ;  legs  orange ;  tarsui 

T^rihs. 
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402. — S, . — New  species  ? 

Df'iicr.  Head  and  back  of  neck  sub-crested  deep  glossy  black,  plumage 
above  light   grey  ;    hcntath    white ;    tail   much  forked ;   lateral    feathers 

vvhit"  ;  bill  yellow  ;  kgs  black. 

Length  17.J  ;  wings  12}  ;  I  inch  beyond  tail ;  tail  6J  ;  biU  (at  front)  2 

,^y-ths ;  tarsus  I  inch. 

1  havi^  only  found  thi.s  very  elegant  species  on  the  sea  coaat,  on  the 
west    of  India,  at  the  mouths  of  rivers. 

403. — S.  — — . — New  species  ? 

Back,  wings  and  tail  pale  grey  ;  re.st  of  body  white,  except  a  blackish 
grey  streak  throuuh  the  eye ;    head  and  neck  with  a  ting.*  of  grey. 

Length  14}  inches;  wing  11  ;  tail  4  ;  bill  at  front  1  .,-^th  ;  tarsus  IJ 
bDl  black,  within  orange  red;  legs  and  feet  dusky  sieuna  reddish. 
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This  species  appears  tolerably  commoQ  on  the  east  coast  rf  the 
Peninsula,  near  Madras* 

404.— 5.  . — New  species. 

j)^^(;r.— Head  and  nape  blackish  ;  feathers  edged  with  white ;.  bodj 
above  grey,  beneath  white  ;  bill  deep  lake  red ;  legs  sieona. 
Length  11  inches  ;  wing  8^ ;  tail  3 ;  bill  at  front  1  inch. 

Genus  THALASSITES,  Swains. 

405.— r. .—New  species  P 

Descr.-^  Head  and  upper  part  of  the  neck  glossy  black,  above  light 
grey ;  beneath,  and  tail  jfehite ;  bill  orange  red ;  legs  black. 

Length  21  inches ;   wing  16,  reaching  3  inches  beyond  the  tail,  which 
is  5^  ;    bill  at  front  2  y%^th  ;  tarsus  I  yV^^* 

I  have  found  this  large  Tern  most  abundant  on  the  west  coast  of 
India,  at  the  months  of  rivers,  but  also  far  inland,  frequenting  tanks* 
The  young  bird  differs  in  the  head  being  spotted  white  and  black,  in- 
stead of  being  pure  black. 

Gbkus  LARUS,  L.— Gtttt. 

406.— Z.  hrunnicephalus  f  ."l^evr  species  f. — Browti'headed  GvU, 

Descr. — Hood  pale  ashy  brown,  terminated  by  a  darker  edge;  mantle 
and  wings  light  grey ;  the  rest  of  the  body  pure  white ;  bill  and  legs 
deep  lake  red ;  a  half  circle  of  white  feathers  round  the  back  part  of  the  eye. 

Length  19  inches ;  wing  14  ;  tail  nearly  6  ;  bill  at  front  1| ;  tarsus  2. 

I  have  found  this  OiUl  common  on  the  west  coast  of  India,  and  also 
inland  above  200  miles,  frequenting  rivers  and  tanks.  A  Gull  which 
corresponds  exactly  in  size  with  this  one,  and  which  I  have  usually  seea 
in  company  with  it  is  probably  the  young  bird.  It  differs  in  wanting 
the  brown  hood,  and  in  the  tail  being  broadly  tipped  with  black. 

407. — Z.  ■  — New  species  ? 

I  possess  only  a  young  specimen  of  this  GuU  in  the  usual  mottled  pla« 
mage,  so  shall  content  myself  with  giving  its  measurements.  It  was  shot 
200  miles  inland. 

Length  2  feet ;  wing  18  inches ;  tail  8  ;  bill  (front)  1  ^,th ;  tanui  2 

■fjih  i  bill  and  legs  yellowish. 
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I  have  seen  other  species  of  OtHl  on  the  sea  coast,  but  not  hafiof 
procured  specimens,  refrain  from  noticing  them  at  preaent. 

I  have  now  brought  to  a  conclusion  this  imperfect  Catalogue,  the  diief 
object  of  whicli  has  been  an  enumeration  of  all  the  birds  found  is 
Southern  India ;  the  few  brief  notes  1  have  added  having  been  bastflj 
drawn  up,  without  m^'thid,  to  relieve  the  monotony  of  a  bare  list  of  oamei. 
I  purpose  iu  a  future,  and  I  hop**,  an  early  number,  to  add  a  aupplement, 
containing  the  de!«cription  of  a  few  additional  species  J  have  obtained 
nnce  the  first  parts  of  the  Catalogue  were  printed — and  also  to  correct 
several  errors  of  nomenclature,  and  to  add  some  brief  additional  notes 
on  the  habits  and  geographical  distribution  of  a  few  of  the  species,  which 
more  recent  and  extended  observations  have  enabled  roe  to  offer. 

The  specimens  on  which  my  Catalogue  was  founded,  are  now  on  their 
way  home  to  a  distinguished  Ornithologist,  and  as  soon  as  they  are  ex- 
amined, and  identified  by  him,  I  will  in  another  supplement  give  the  re- 
sult of  his  examination,  and  a  synopsis  of  all  the  species  with  their  cor- 
rect names  and  synonymes.  By  way  of  rendering  this  part  more  gene* 
rally  useful,  I  may  probably  also  add  a  synopsis  of  the  different  genera 
found  in  India,  and  a  brief  description  of  all  the  species,  so  that  it  may 
serve  as  a  text  book  for  the  Peninsular  birds,  and  supply  to  the  ornitho- 
logist in  tliii^  country,  the  want  of  the  numerous  bulky  and  ill-compiled 
works  of  lefereucc,  which  oAen  perplex  as  much  as  they  inform. 

I  trust  also  to  be  able  to  add  to  this,  through  the  kindness  of  Walter 
Elliot,  Esq.,  a  list  of  the  names  of  many  of  the  birds  in  several  of  the 
native  lanf]:uDges,  and  in  the  native  characters,  by  which  collectors  may 
be  much  facilitated  occasionally,  both  in  the  acquisition  and  identification 
of  various  species.  At  a  future  period,  I  hope  that  my  observations  on 
the  habits  aud  manners  of  many  of  the  Indian  birds  may  be  ao  far  extend- 
ed as  to  enable  me  to  publish  a  much  more  full  and  enlarged  account 
than  I  am  now  able  to  attempt,  and  illustrated  by  coloured  figures  of 
many  of  the  unfigured  species.  To  enable  me,  however,  to  effect  this, 
I  look  confi  ently  for  the  assis^tance  and  co-operation  of  other  observers, 
without  which  it  will  be  impossible  to  present  any  thing  like  a  tolerably 
complete  history  of  Indian  Ornithology ;  for,  from  the  nature  of  a  tropical 
climate  precluding  much  or  constant  exercise  on  the  open  air,  and  the 
necessary  occupations  of  most  of  the  residents  here,  no  one  indi\*idual 
can  ever  expect  to  give  from  his  own  observations  a  faithful  transcript  of 
the  habits  and  manners  of  even  a  limited  number  of  the  birds  ;  and  it  is 
only  from  a  series  of  detached  observations,  and  from  many  individuals 
co-operating  together,  thut  such  a  much  wished  for  result  can  be  obtained* 
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With  this  view,  I  earnestly  solicit  any  of  the  readers  of  this  Catalo^a, 
(who  may  have  the  opportunity  and  inclination),  to  forward  me 
any  observations  they  may  make,  and  let  them  not  deem  the  smalU 
est  scrap  of  information  too  trifling  to  send.  I  would  more  parti- 
cularly request  further  intelligence  regarding  the  nidification  of  the 
Indian  birds,  of  which  so  little  is  known,  their  various  note.s,  food,  and 
manner  of  feeding,  times  of  appearance  and  disappearance  of  migra- 
tory species,  names  in  any  of  the  native  languages,  and  any  tales, 
proverbs  or  superstitious  ideas  the  natives  may  have  concerning  them. 
There  are  also  a  few  desiderata  which  I  shall  here  enumerate,  and  any 
iudividuals  who  may  have  it  in  their  power  to  give  any  informatioo 
regarding  them,  will  receive  my  best  thanks. 

No  6.— Specimen  of  the  large  Fishing  Eagle  of  the  Chilka  lake,  which 
I  suspect  may  be  the  Hal.  ichthyatuSy  No.  8  of  the  Cat. 

No.  34. — Specimen  and  descriptions  of  the  Besra, 

Specimen  and  description  of  the  Kandesrah  of  Indian  Falconry,  a 
species  of  Sparrow-hawk^  I  suspect,  nearly  allied  to  the  Besra, 

Specimen  or  description  of  the  Oorbesrah  which  I  suspect  is  the 
same  as  my  No.  36,  a  species  of  Goshawk,  differing  in  its  smaller  size 
from  the  Baz  or  true   Ooshawk. 

No.  268.  ftM.—Whether  the  OrtygU  Taigoor,  of  Sykcs,  is  a  distinct 
species,  or  the  young  bird  of  the  O.  ptignax. 

No.  282. — Any  information  regarding  the  Black  Florihin,  its  time  of 
appearance  in  different  districts,  at  what  season  it  is  seen  in  a  state  of 
change,  &c.  &c.  &c« 


JI,^Onthe  General  Application    of  Low  Steam  Power  to  all  Vessels, 

instead  of  Seals. 
It  is  very  surprising  that  though  so  much  has  been  done  in  applying 
Steam  Power  to  move  vessels  at  high  speeds  for  the  conveyance  of  pas- 
sengers, it  does  not  appear  that  as  yet,  any  considerable  trials  have  been 
made  of  it,  for  the  conveyance  of  merchandize  at  moderate  rates.  The 
quantity  of  fuel  and  power  of  engine  requisite  to  propel  a  ship  at  high 
Speeds  is  so'great,  that  for  a  voyage  of  any  considerable  length,  the  ves- 
•el  is  almost  taken  up  with  them,  leaving  so  little  room  for  merchandize 
that  it  will  not  answer,  except  principally  employed  in  the  transport  of 
passengers.    But  this  is  no  reason  that    it  should  not  answer  to  use 
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tteam  for  the  transport  of  merchandixe  at  low  rateSy  and  the  sabjcct  ii 
well  worthy  of  iDvestigation.  The  question  is,  whether  mercbandiM 
can  be  transported  at  the  ro/s  it  is  at  present  conveyed  bj  aailiiig  Tcsseli^ 
cheaper  or  safer  by  steam  ;  or  whether  it  can  be  oonvejed  at  the 
toni  as  in  sailing  vessels,  but  qaicker  by  steam. 

It  seems  strange  to  conclude,  that,  because  it  will  not  answer  to 
steam  for  the  common  purposes  of  commerce  at  high  speeds,  therefore 
it  will  not  be  advisable  to  use  it  at  moderate  rates.  On  land,  horses 
are  used  at  high  speeds  for  passengers,  and  at  low  rates  for  goods,  and 
on  examination  it  may  be  found  to  be  just  the  same  with  Steam  Power 
at  sea.  The  two  cases  are  in  effect  precisely  similar ;  in  moTing  land 
conveyances  the  resistance  at  higher  speeds  does  not  increase,  but  animal 
power  rapidly  diminishes,  which  is  the  cause  of  the  rapid  increase  of 
cost.  In  steam  vessels,  there  is  indeed  no  less  of  power  at  higher  speeds, 
but  the  resistance  to  a  vessel  moving  through  the  water  rapidly  incrreases, 
and  hence  the  effect  is  the  same  as  in  land  conveyance  ;  vis.  a  rapid  in- 
crease of  expeuce.  In  the  one  case,  there  is  no  increase  of  resistance^ 
but  a  decrease  of  power  as  the  speed  increases ;  in  the  other  there  is  no 
decrease  of  power,  but  there  is  an  increase  of  resistance.  Hence  upoa 
the  first  glance  at  the  subject,  it  would  appear  probable  that  as  it  is  found 
to  answer  on  shore  to  use  horses  for  passengers  at  high  speeds  and  for 
goods  at  low  ones,  so  it  may  be  found  in  the  case  of  steam  afloat* 

The  best  way  of  attempting  to  arrive  at  a  sound  conclusion  in  this 
case,  is,  to  compare  the  actual  cost  of  the  two  modes  firom  the  data  ws 
have,  and  then  to  consider  what  further  important  points  there  are  is 
the  matter,  which  it  is  not  so  easy  to  make  subjects  of  calculation. 

But  it  may  be  well  first  to  consider  the  leading  principles,  which 
affect  the  motion  of  vessels  through  water.  It  is  well  ascertained  that 
up  to  about  8  knots,  an  hour,  the  resistance  of  water  to  vessels  increases 
more  rapidly  than  in  the  proportion  of  the  square  of  the  velocity  ; 
that  is,  with  a  double  velocity  resistance  is  more  than  four  timea 
as  great,  with  a  treble  velocity  more  than  9  times  as  great  and 
so  on.  Hence  to  move  a  vessel  a  certain  distance,  it  takes 
more  than  four  times  as  much  fuel  and  more  than  four  times  the 
power  of  engine  to  do  it  at  a  double  speed,  and  more  than  9  times  as 
much  fuel  and  steam  power,  to  do  it  at  three  times  the  rate.  This 
appears  to  hold  good  up  to  a  certain  speed,  about  8  knots  an  hour,  after 
that  the  resistance  does  not  increase  quite  so  rapidly,  but  still  in  rather 
a  greater  proportion  than  the  velocity.  Hence  if  a  vessel  can  cany  iiifl 
Hcient  fuel  to  go  4000  miles  at  the  rate  of  ten  knots  she  can  carry 
enough  to  go  about  12,000  at  5  knots,  and  more  than  50,000  milea  at  9| 
knots.    But  further,  as  in  going  at  the  double  speed  the  engine  must 
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not  only  overcome  more  than  a  proportional  resistance,  bnt  also  do  it 
in  half  the  time,  the  actual  power  of  engine  employed  for  10  knots 
speed  must  in  fact  be  about  6  times  tbe  power  of  that  required  for  5 
knots  or  about  10  times,  what  is  necessary  for  4  knots,  though  it  will  only 
be  in  action  half  and  two-fifths  the  time  respectirely,  in  accomplishing 
the  same  distance. 

Hence  if  a  vessel  of  400  tons  required  at  10  knots  an  hour  an  engine 
of  180  horse  power,  and  50  tons  of  coal  per  1000  miles,  she  would  at  5 
knots  an  hour  require  an  engine  of  30  horse  power,  and  8^  tons  of  coal 
for  that  distance ;  and  at  4  knots,  an  engine  of  18  horse  power  and  5  tons 
of  coal  for  the  same.  This  has  been  proved  by  experiments  in  many 
ways,  to  be  about  the  proportionate  power  required  for  the  speed. 

And  with  respect  to  the  effect  of  the  size  of  the  vessel,  it  is  also  well 
known  that  the  resistance  to  a  large  vessel  is  less  in  proportion  than  to  a 
small  oue,  that  is,  if  a  vessel  for  instance  of  1600  tons,  required  an 
engine  of  400  horse  power  for  any  given  speed,  or  one  horse  power 
to  every  4  tons,  a  vessel  of  ^  that  size,  or  200  tons,  would  re- 
quire double  that  proportion,  or  100  horse  power,  being  1  horse  power  to 
every  2  tons ;  the  cause  of  this  is  obvious,  that  the  body  of  water 
to  be  removed  by  any  vessel  is  in  proportion  to  the  breadth  and 
depth  multiplied  together,  but  her  capacity  is  in  proportion  to  the 
breadth,  depth  and  length  multiplied  together.  Thus  a  vessel  of  double 
dimensions  will  displace  four  times  as  much  water  in  monng,  and  conse- 
quently meet  with  four  limes  the  resistance,  but  her  capacity  will  be 
increased  8  fold,  so  that  while  she  carries  8  times  as  much  cargo,  she 
only  meets  with  4  times  as  much  resistance,  and  consequently  requires 
in  proportion  to  her  tonnage,  only  half  as  much  power.  It  is  on  this 
ground,  that  large  vessels  are  found  to  answer  better  as  steamers  than 
small  ones,  and  it  was  because  this  principle  was  forgotten,  that  it 
was  so  confidently  asserted,  that  in  the  present  state  of  the  knowledge 
of  steam  navigation,  a  vessel  could  not  carry  fuel  enough  to  cross  the 
Atlantic,  the  calculations  being  made  from  small  vessels  without  allow- 
ing for  this  consequence  of  an  increased  size. 

Hence  we  find  that  in  steam  navigation,  the  same  vessel  requires  for 
a  double  speed  more  than  double  the  quantity  of  fuel,  and  about  six 
times  as  powerful  an  engine  to  go  a  certain  distance.  The  same  vessel  to 
go  for  a  certain  time  at  a  double  speed,  requires  about  six  times  the 
quantity  of  fuel,  and  six  times  the  power  of  engine,  but  she  will  go  in 
that  time  double  the  distance.  For  a  given  speed,  a  vessel  of  eight  times 
the  tonnage  as  another,  will  only  require  four  times  as  much  fuel,  and 
four  times  as  great  a  power  of  engine. 
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These  points  are  so  well  known  and  have  been  so  often  aacertaia* 
ed  practically,  that  it  is  not  necessary  to  attempt  the  proof  of  thm 
here. 

The  point  that  reniains  is  simply  to  estimate  from  these  priocipki 
and  from  the  known  cost  of  the  various  items  in  Siiiling  And  steaming 
which  would  be  cheapest  at  different  rates  of  speed,  to  work  a  Tessel  bf 
sails  or  by  steam. 

For  this  purpose  the  actual  cost  of  working  a  vessel  of  380  toiii» 
new  measurement,  in  the  Indian  seas  for  near  two  years  maj  be  taken, 
as  a  subject  for  comparison. 

KXPENCES  OF  A  SAILING  VESSEL. 

First  class  vessel  of  380  tons  new  measurement,   above  an   aversge 
sailer,  and  working  well,  carrying  400  tons  of  a  mixed  cargo. 

COST. 

Hull  9600£ 

Fitting  for  sea  in  every  respect 2400 


Total  cost 6000  i 

EXPENCES. 

£ 

Insurance  at  6  per  cent 360 

Commander -» 360 

1st  Officer 120 

2d      do     73 

4  Sucunnies  (helmsmen) • ••  120 

Syrang  and   2  tindals •         66 

China  carpenter 48 

Butler  and  boy... 24 

28  Lascars 336 

Victualling  38  persons..... , 47 

Renewing  sails 80 

Do.         spars 40 

Repairing  hull,  2^  per  cent,  (including  coppering) 90 

Sundries,  paint,  &c 50 

Port  charges «...  200 

Replacing  hull,  3  per  cent lOg 

Steam    tug  hire 30 


Total  expences  per  aooum 2151  £ 
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The  actual  distance  run  by  above  vessel  measuring  tbe  nearest  line 
from  port  to  port  was  26,500  miles,  in  23  months,  or  13,800  miles  per 
annum  ;  and  the  number  of  days  actually  under  way  was  803,  giving  88 
miles  distance  per  day,  or  3}  knots  per  hour,  for  the  average  of  a  good 
sailing  vessel  in  the  Indian  seas,  allowing  only  the  real  distant  e  betweeu 
the  ports,  which  is  done  in  order  to  compare  her  distances  with  those  of 
a  steamer. 

EXPENCE  OF  STEAMING. 

Vessel  of  the  same  capacity,  viz.  measuring  380  tons,  and  capable 
of  carrying  400  tons  of  a  mixed  cargo,  but  built  of  course  upon  the 
model  of  a  steam  ve^^sel,  that  is  with  greater  length  and  less  draught 
of  water,  propelled  by  a  30  horse  engine. 

COST. 

£ 

Hull 3,400 

30  Horse  engine,  &c 1,200 

Anchors  and  cables 200 

Set  of  lug  sails  and  moveable  masts,  in  case  of  accidents.  •  •      200 


Total  cost  5,200£ 

Ezpences.  £ 

Insurance  at  4^  per  cent •  •  • 234 

Commander , 800 

Officer 120 

Engineer 300 

2d     Do 120 

Armourer 120 

6  Stokers 72 

1  Syrang,  1  tindal,  10  lascart 168 

China  C4irpenter 48 

Butler  and  boy 24 

Hired  labour  in  port  in  consequence  of  the  small  crew 100 

Victualling  21  persons 24 

Repairing  hull  2  per  cent 108 

Benewing  engine  9  per  cent. 108 

Bepairs  of  engine  ff  per  cent «.        60 

Oil  12 

Steaming  15,100  miles  at  108  per  day,  at  8-Ib8  of  coals  per  horse 
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power,  per  hour,  350  toot  at  16  Bbillings 280 


Total  ex  pence  per  annum.      •  .  ••     2580 
Deduct  an  account  of  800£  less  capital  than  in  the  case  of  the 
sailing  vessel,  int  at  4  per  cent  .•  •••••• 32 


Total  expense  of  steaming  15,100  miles 9348 


Do.  of  13,800  miles,  the  distance  run  by  the  sailing    Tesael  in  a 
year.  2150i 

Expenses  of  sailing  vessel  same  distance •• 2150X 


That  is  by  the  above  estimate,  the  expences  of  working  the  vessel  by 
steam  and  by  sails  is  precisely  the  same.  It  remains  to  calculate  the  Ion 
of  tonnage  and  consequently  of  freight  that  would  be  the  consequence  of 
carrying  the  engine  and  fuel . 

The  average  length  of  voyage  made  by  the  above  vessel  was  1800 
miles  each  ;  supposing  the  steamer  to  carry  on  an  average,  coal  for  2400 
miles,  or  23  days,  she  would  require,  of  coals.. 58  tons.* 

Weight  uf  engine. •••  .••• 20  tons. 

Total 78 

But  as  she  would  require  scarcely  any  space  for  sails,  and  the  \*arioa8 
stores  of  a  sailing  ship,  we  may  deduct  on  that  account,  especially  as 
her  upper  deck  will  be  quite  clear 40 


Actual  loss  of  fcight  caused  by  engine 38  tons. 


Further,  as  the  sailing  vessel  would  not  be  full  every  voyage,  but  pro- 
bably be  at  least  38  tons  deficient  in  an  average  of  her  voyages,  the 
steamer  would  in  effect  suffer  no  loss  compared  with  the  sailing  Teasel 
in  carrying  her  engine  and  fuel. 

It  is  next  necessary  to  ascertain  what  would  be  the  comparative  speed 
on  the  two  9y8tcms  ;  it  has  been  before  shown  that  the  speed  of  the 
sailing  vessel  averaged  3}  miles  per  hour,  and  it  must  be  remember- 
ed that  this  vessel  averaged  considerably  above  merchant  vessels  in 
generaL  The  power  of  steam  allowed  is  30  horse  for  a  vessel  of  380 
tons  new  measurement,  which  would  be  sufficient  to  propel  her  at  5 
knots  per  hour,  in  smooth  water  and  calm  weather  ;  she  would   then  go 
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6  with  a  strong  leading  wind  and  following  sea  (without  sails),  and  3 
against  a  strong  head  wind  ;  and  in  case  of  a  gale  of  wind  she  would 
easily  go  a  head  2  knots  keeping  the  sea  on  her  bow.  Her  average  then 
in  the  Indian  seas  could  not  be  reckoned  at  less  than  4J  knots  or  108 
miles  per  day,  while  a  fast  sailing  vessel  only  averaged  3}  knots,  the 
speed  of  the  steamer  would  therefore  be  greater  by  ^,  or  she  would 
perform  a  voyage  in  48  days,  which  the  sailing  vessel  would  not  perform 
in  less  than  60  days.  The  steamer,  it  is  to  be  observed,  carries  no  stand- 
ing masts  or  rigging  whatever,  but  merely  3  light  masts  with  lug  sails 
which  she  can  set  up  in  case  of  accidents.  Whether  it  might  be  worth 
while  to  use  those  sails  regularly  in  the  trades  or  in  any  leading  winds, 
is  a  subject  for  further  calculation. 

For  the  safety  of  the  two  modes,  there  can  be  no  room  for  doubt  that 
the  steamer  having  no  masts  and  sails,  would  be  free  from  most  of  the 
dangers  to  which  sailing  vessels  are  exposed  ;  she  would  in  fact  be  always 
in  that  state  to  which  sailing  vessels  are  obliged  to  reduce  themselves 
when  they  have  no  alternative,  in  order  to  avoid  destruction,  viz.  by 
cutting  away  their  masts. 

The  conclusion  therefore  is,  that  it  would  be  quite  as  cheap  to  work  a 
merchantman  by  steam  at4|  knots  per  hour,  as  by  sails  at  3}  knots  in 
voyages  of  moderate  length,  that  is  not  exceeding  on  the  average  2,400 
miles,  or  varying  from  1,000  to  4,000  miles  without  taking  in  coal,  and 
that  it  would  be  far  safer. 

But  in  the  above  comparison,  ordinary  voyages  only  are  supposed. 

To  show  more  strongly  the  effect  of  steam  power,  we  may  take  the 
case  of  a  voyage  in  which  the  vessel  was  delayed  by  accidents,  such  as 
frequently  occur  to  sailing  vessels  ;  this  vessel  lately  sailed  from  Singa- 
poor  to  Madras ;  on  her  passage  she  lost  one  or  two  of  her  masts  in  a 
white  squall,  and  was  obliged  to  put  back  into  Penang  ;  and  on  her  mak- 
ing Madras,  she  encountered  so  strong  a  current  that  she  was  carried  to 
lee-ward  of  her  port ;  and  in  consequence  she  was  80  days  in  completing 
her  voyage. 

Comparison  of  profits  of  a  steamer  with  the  Ship  from  Singa- 

poor  to  Madras. 

Time  occupied  in  voyage 80  days 

Add  for  loading  and  discharging •   10 

Total  time  of  voyage 90  days 
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Total  ezpence  of  such  a  vessel  per  annum 2I51X 


Do.  forSnonths £53S 

Actual  receipts  of  tbe  same  vessel • 700 


Net  profits 162£ 


Do.     per  aDDum  B50£ 


vhtch  upon  6y000£is..   ., 11  percent 

Calculation  for  steamer. 
Expenccft  (inclusive  of  coal)— per  annum 2,100£ 


Do.        for  3  months 52J  £ 

Fuel. 

Miles. 

Madras  to  Penang 1,300 

Peiiang  to  Madras  (in  part) 1 ,000 

Madras  to  Peuang  1,300 


Coal  for  miles 3,600  at  2J  tons 

for  100  miles,  82  tons  at  17  Rupees 140 

Penang  to  Singapoor  (4  times) ...1,500  miles 

Penang  towards  Madras 300 


Wood  for 1,800  miles 

at  5  tons,  per  110  miles,  80  tons  at  2  Rs.  16 


Total  expences  for  3  months  >« 68 1£ 


The  steamer  has  a  ."^O  horse  engine  with  which  she  averages  4) 
knots,  which  she  would  do  with  ease,  as  she  will  encounter  no  head  sea, 
a  great  part  of  the  voyage  will  be  in  perfectly  smooth  water,  and  there 
will  he  very  little  head  wind.  She  takes  in  at  Madras  cotl 
to  work  her  to  Penang,  1,'300  miles,  and  also  to  work  her  part 
of  the  way  lack,  viz.  1,000  n)iles,  in  all  2,300  miles  at  100  miles 
for  2^  tons,  making  53  tons.  At  Penang  she  deposits  coal  for  1,000 
miles,  taking  in  wood  both  there  and  at  Singapoor  and  Malacca  if  neces- 
sary,  for  the  Straits  and  also  for  the  first  300  miles  out  of  Penang  to- 
wards Madras.  The  wood  is  taken  on  deck,  and  does  not  interfere  with 
the  tonnage. 
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Toonage  taken  up  by  fuel  and  engine. 

Tons 
From   Madras;  coal  53 


73 


Towards  Madras  ;  coal 23 

Engiue 20 


43 


Average tons      58 


Deduct  on  account  of  tonnage  saved  in  stowage  of  sails 

and  stores v«« • 40 


Net  loss 18  tons 


Tonnage  of  vessel 400 


Available  for  freight 382  tons 

As  slie  would  perform  the  voyage  of  1,G60  miles  in  15  days,  and  allow- 
ing 10  for  loading  and  discharging,  she  would  in  90  days  perform  3^ 
voyages,   and  allowing  her  to  carry  360  tons  each  time. 

Receipts,  £ 

360  tons  of  freight  at  20  Rupees ••#..         720 

Add  profit  on  2  passengers  each  trip 40 


Receipts - 760 


Or  for  3  J  voyages 26G0 


Total  receipts  in  3  months 2660 

Deduct  eicpences ggQ 


Net  profits 1980 


Or  per  annum 7920 


Which  upon  an  outlay  of  5200  £  u  ISO  per  cent  per  annum. 
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The  above  remarks  and  calculations  refer  chiefly  to  a  Teasel  worked 
with  a  very  small  power  of  engine,  viz.  1  horse  to  1 3  tons,  in  a  yestel 
of  380  tons ;  it  should  now  be  considered  what  would  be  the  effect  of 
working  with  nither  a  higher  power,  though  still  one  far  abort  of  that 
of  the  present  passenger  steamers. 

STEAMER  OF  380  TONS,  WITH  A  50  HORSE  ENGINE. 

COST. 

£ 

Hull  3600 

50  horse  engine 2000 

Anchors  and  cables 200 

Masts  and  sails  (3  lugs) • 200 


Total  costs £6000 


EXPENCES. 

Insurance  at  4}  percent ...•• 270 

Commander « • 360 

Officer 120 

1st  Engineer , •• •  900 

2nd    do 120 

Armourer •••• 120 

Carpenter 43 

4  Surunnies • ..., 120 

1  Syrang,  1  tindal,  10  lascars 168 

6  Stokers... T2 

Butler  and  boy • ».. 24 

Victualling  19  persons • «•••....•• .;...  24 

Hired  labourer  in  port 100 

Repairing  hull  2  per  cent • 72 

Sundries,  paint,  &c ••• 50 

Replacing  hull  3  per  cent 108 

do.       engine  9  per  cent 180 

Repairs  of  do.      5  per  cent 100 

OU 20 


2376 
Coal  26,500  miles  at  132  miles  per  day  or  240  days,  in  19| 
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months,  870  tons,  or  500  tons  per  annam  at  16  S ...•••     400 

Total  cost  per  annum  2776  £ 

But  as  the  sailing  vessel  takes  903  days  to  run  that  distance, 
while  the  steamer  would  take  only  204,  there  would  be  99 
days  saved  out  of  the  23  months  occupied  by  the  former  in 
her  voyages ;  and  while  the  former  run  13)800  miles  in  the 
year,  the  latter  would  run  16,200  in  that  time  ;  hence 

£ 

Proportional  cfxpence  of  steaming  13,800  miles 2360 

Expence  of  sailing         do.        as  before 2151 

Do.      of  steaming  above  sailing 210 

That  is  ;  the  expcnre  of  working  a  vessel  of  380  tons,  with  a  seam 
power  of  one  horse  to  7|  tons,  would  exceed  that  of  sailing  the  same 
distance,  or  of  steaming  with  a  power  of  1  horse  to  13  tons,  by  £'210  in 
13,800  miles  or  by  about  yV^^* 

Thus  it  appears  that  there  is  a  certain  speed  at  which  steam  vessels 
can  be  worked  as  cheaply  as  sailing  vessels,  but  at  a  little  higher  speed, 
the  steam  power  is  more  expensive. 

The  loss  of  freight  in  consequence  of  the  space  occupied  by  the  coals 
and  engine,  must  next  be  calculated. 

Tons 

Coal  for  2,400  miles  as  before,  being  1 8  days  at  4  J  tons  per  day.      7(} 

Engine 30 

Total  tons 106 

Deduct  as  before  on  account  of  saving  in  ship*s  stores  ..••••      40 

Loss  of  tonnage 66 

But  as  the  sailing  vessel  would  be  deficient  of  freight  on  an 
average  at  least  30  tons,  the  actual  loss  of  freight  would 
be ....       36 

Allowing  for  this,  the  cost  of  conveying  350  tons  of  freight  in      £ 

the  steamer  would  be  .••••  • 2600 

And  in  the  sailing  vefsel,.., ,. •••.••. ••• 2150 
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Expcnce  of  stcamiDg  at  this  speed  above  that  of  sailing X450 


or* 

In  the  above  calculation,  the  steamer  is  supposed  to  average  132  mfles 
per  day,  or  5^  knots  per  hour.  The  speed  of  a  vessel  of  380  torn, 
with  a  50  horse  engine  in  smooth  water,  would  be  about  6  knots,  4 
against  a  strong  head  wind  and  sea,  and  7  with  a  fair  wind  and  follow- 
ing sea  (without  masts  and  sails)  her  average  would  be  at  least  6^  knots. 
This  is  exactly  half  as  much  again  as  the  average  of  the  above  fast  sail' 
ing  vessel.  According  to  this  the  voyages  of  the  steamer,  would  be  per- 
formed in  two- thirds  of  tlie  time  required  by  the  sailing  vessel,  bat  io 
reality  they  would  probably   take  considerably  less  than  that. 

Thus  it  appears,  that  to  work  a  vessel  with  such  a  power  of  steam  u 
would  ensure  the  voyages  being  performed  in  two-thirds  of  the  time  of 
a  sailing  vessel,  it  would  cost  one-fifth  more ;  and  there  can  scarcely  be 
a  doubt  that  the  other  advantages  of  steam,  would  far  more  than  com- 
pensate for  this  increase  of  ezpence ;  or  we  come  to  the  conclusion ; 

1  hat  it  would  answer  as  well  to  work  a  vessel  by  steam  at  an  avenge 
rate  of  5}  knots,  as  by  sails  at  «')J  knots,  measuring  the  distances  on  the 
nearest  line  from  port  to  port,  supposing  that  the  average  length  of  her 
voyages  without  taking  in  coal,  did  not  exceed  2,100  miles,  or  that  they 
varied  from  1,000  to  4,000  miles,  and  hence  that  by  the  use  of  steam  with- 
out any  masts  or  sails,  rommerctt  might  be  carried  on  in  most  parts  of  the 
world  at  a  speed  exceeding  by  one-half  that  ordinarily  attained  at  pre- 
Fcnt  by  sailing  vessels,  without  any  increase  of  expence,  and  with  mu^ 
greater  safety. 

If  a  higher  speed  than  this  is  required,  it  must  evidently  be  purchased 
at  a  rapidly  increasing  cost,  though  this  might  answer  in  particular  lines 
of  trade,  and  especially  where  there  was  a  considerable  portion  of  pas- 
sengers. And  it  is  evidr'nt,  that  were  this  system  extensively  introduced, 
the  Ciirriag:e  of  passengers  would  form  a  much  more  considerable  item  of 
traffic  ,•  tor  the  safety,  certainty,  comfort  and  speed  of  this  mode,  would  in- 
crease the  number  of  travellers  by  sea  probably  four-fold.  The  loss  of  time 
and  uncertainty  of  passages  in  sailing  vessels,  besides  their  discomforts, 
make  it  almost  impracticable  for  men  much  occupied,  to  move  from  one 
port  to  another,  and  they  can  only  do  it  in  very  urgent  cases  Powerful 
steamers  working  at  ten  knots,  would  of  course  be  still  more  effectual, 
but  first,  they  could  not  afford  to  carry  passengers,  but  at  a  high  rate 
of  payment,  and  secondly,  they  are  not  likely  at  present  to  be  established 
except  on  some  main  lines  of  intercourse.    At  the  same  time,  such  a 
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means    of  proceeding  at  a  high  speed  along  a   few  main   lines,  would 
greatly  increase  the  number  of  passengers  on  the  subordinate  ones. 

In  all  that  has  been  said  hitherto,  it  is  supposed  that  the  vessel  has 
no  standing  masts  or  rigging  and  never  uses  sails.  She  has  tliree  small 
masts  on  board  to  be  set  up  on  the  deck,  with  temporary  rigging  on 
which  can  be  set  three  lug  sails  containing  in  all  about  ^  of  the  full 
spread  of  canvass  for  a  ship  of  her  tonnage ;  these  are  merely  kept  in 
case  of  an  accident  which  deprives  the  vessel  of  the  use  of  her  steam 
power. 

Whether  it  would  be  advisable  to  use  these  sails  occasionally  when 
there  was  a  steady  leading  wind  is  a  separate  question,  which  may  now 
be  considered. 

The  effect  of  a  spread  of  canvass  equal  to  J  of  that  of  a  ship   under 
full  sails,  would  be  |  of  her  full  speed,  that  is  if  under  full  sail  she  went 
8  knots,  with  a  leading  wind,  she  would  run  5  knots  with  J  of  that  quan- 
tity of  canvass  when  the  wind  is  on  the   beam,  or  quarter,   but  with  the 
wind  nearly  afl,   it  would  make  a  less  difference  than  that.     Further  as 
she  would  be  able  to  carry  such  low  and  small  sails,  without  any  weight 
of  masts  and  yards  above  them,  in  a  much  heavier  breeze  than  a  sailing 
ship  could  carry  full  sail,  the  average  difference  of  rate  in   the  two  cases 
would  be  much   less  than  5  to  8.     There  is  a  third  point  which  would 
still  further  reduce  this  difference,  viz.  that  as  such  a  vessel  would  never 
have   to  beat   or   carry  a  heavy   press  of  sail,   she   would  of  course   be 
built  on  the  model  of  a  steamer,  that  is  with  a  light  draft  of  water,  and 
great  length,   and   consequently  would  with  a  leading  wind  require  less 
sail  than  such  as  are  built  on  the  model  of  a  sailing  vessel,  to  give  her 
the  same  speed.     Allowing  for  these  three   considerations,   the  average 
speed  of  such  a  vessel  with  a  leading  wind  could  not  be  taken  at  less 
than  I  of  that  of  a  full  rigged  ship.     Hence  if  a  sailing  vessel  averaged  7 
knots  while  running  down  a  trade,  the  speed  of  the   steamer    from  her 
sails,  and  without  using  her  engine,  would  be  5^  knots   and  she  might 
therefore  put  out  her  fires  in  such  circumstances,  without  going  below 
her   average  speed  more  than  j  knot,  if  the  vessel  of  380  tons  has  a  50 
horse  engine  ;  and  with  a  gain  of  J  knot  if  she   has   only  a  30  horse 
engine.     Or  she  might  use  both  steam  and  sails.     In  such  cases,  if  she 
could  run  5|  knots  by  wind  only,  and  5^  knots  by  her  engine  alone,  she 
would  have  a  speed  of  at  least  7^   knots,  if  she  used  both  together. 
That  is,  such  a  vessel  with  a  50  horse  engine  would  by  the  additional 
use  of  her  sails  run  at  least   two  knots  above  her  average,  and  at  least 
one  knot  more  than  she  would  go  with  her  engine  and  a  strong  wind 
nearly  afl  and  a  following  sea,  but  without  sails.    And  such  a  vessel  . 
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with  a  30  horse  engine  would  run  at  least  7  knots  an  hour,  or  3}  above 
her  nverar^e,  and  one  knot  more  than  she  would  go  under  the  moit 
fHv'ourablc  circumstances  without  sails.  Supposing  then  that  such  Yeiaeb 
ut^c'l  light  sails  occasionally,  such  as  when  running  with  a  trade  or 
mon:»oon  on  or  abaft  her  beam,  the  calculation  for  her  would  beat 
follows ; 

STEAMER  OF  380  TONS  WITH  30  HORSE  ENGINE. 

£ 

E\i)CRces  as  before ••  2050 

Renewing  and  repairing  sails  per  annum 60 


2110 


Coal  for  steaming  15,800  miles  at  120  miles  per  day,   182 
days  at  8  lbs.  per  horse  power  per  hour,  310  tons  at  16  S..      270 


Total  expence  of  steaming  15,800  miles 2380 


Do.  do.  13,800mile8 20jW 


Do.  do.  of  sailing  do 2150 


Difference  in  favour  of  steaming 70£ 


The  speed  of  such  a  vessel  would  be  3  knots  against  a  head  tea  and 
wind,  5  knots  in  smooth  water  and  calm  weather,  and  7  using  her  Baih 
with  a  trade  of  average  strength ;  her  average  could  not  be  less  than  b 
knots,  while  the  sailing  vessel  averages  only  33  knots ;  or  the  steamer 
would  perform  her  voyages  in  three-fourths  of  the  time  of  the  MuIing 
vef:f>el.  The  sailing  vessel  was  303  days  at  sea  out  of  23  months,  run- 
ninji  a  distance  of  26,500  miles  ;  the  steamer  would  in  this  case  accom- 
plish that  distance  in  220  days,  and  consequently  allowing  the  same  time 
in  port  for  both  vessels,  she  would  perform  the  same  work  in  a  little 
more  than  20  months,  or  at  the  rate  of  15,800  miles  per  annum  ;  for 
this,  al  owance  has  been  made  in  the  above  calculation. 

Hence  it  appears  that  a  vessel  of  380  tons,  worked  by  an  engine  of 
30  hor:»e  power,  fitted  with  movable  masts  and  3  lug  aails  to  be  used 
when  there  is  a  steady  leading  wind,  would  be  worked  cheaper  at  an 
averaf2:c  speed  of  5  knots  than  a  sailing  vessel  at  3}  knots  ;  that  is,  she 
would  at  less  expence  perform  her  voyages  in  }  of  the  time  of  a  sailing 
vessel. 

Of  if  such  a  vessel  with  a  leading  wind,  made  use  of  wind  only,  the 
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would  on  an  avcrap^c  of  voyages  save  about  J  of  her  fuel,  and  hence  she 
could  run  6,000  miles  with  the  same  fuel,  as  she  would  require  for  4,000 
miles  if  she  made  no  use  of  her  sails,  and  as  her  speed  in  that  case 
would  be  3  against  wind  and  sea,  5  in  calms,  and  5}  on  an  average,  using 
her  sails  only  ;  her  total  average  would  be  about  4  j  miles  or  one-fourth 
more  than  that  of  a  sailing  vessel.     That  is 

A  vessel  of  380  tons,  with  a  30  horse  engine  and  fitted  with  moveable 
masts  and  light  sails  to  be  used  in  leading  winds,  without  steaming  at 
such  times,  could  be  worked  as  cheaply  as  a  sailing  vessel,  in  vov.iijes 
of  from  1,000  to  7,000  miles  without  taking  in  coals,  at  a  speed  ^  greater, 
or  she  would  in  her  voyages  save  one  day  in  4. 

The  effect  of  occasional  use  of  sails  in  such  a  vessel,  with  a  53  horse 
engine,  may  next  be  examined* 

Steameb  of  380  tons  with  engine  of  50  hobse  fowek,   using  light 

sails  occasionally. 

£xpence8  as  before,  omitting  coals 237G 

Renewing  sails,  per  annum GO 

£2436 

Coal  for  16,800  miles  at  150  miles  per  day  at  8  lbs.  per  horse 

power  per  hour,  480  tons  at  16s..  • 334 

Total  expense  of  steaming  16,800  miles 2820 

Do.     of  do.     13,800 2320 

Do.    of  sailing      do •• 2150 

Excess  of  expense  of  steaming ,..,     170 

or  tV 


The  speed  of  this  vessel  would  be  4  knots  against  a  head  wind  and 
sea,  G  knots  in  smooth  water  and  7^  using  her  sails  also  ;  taking  her 
average  at  6j^  knots,  she  would  perform  her  voyages  in  §  of  the  time  of 
the  sailing  vessel.  She  would  have  performed  the  distance  run  by  the 
latter,  \iz.  26,500  miles  in  177  days,  instead  of  303,  saving  4  months 
out  of  23,  the  whole  time  occupied  by  the  sailifjg  vessel,  and  running  in 
the  year  16,800  miles.  Allowing  the  steamer  to  lose  as  before  calculated 
^\  of  her  freight,  the  proportioualexpeacefor  the  same  amount  oftouaage 
would  be 
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£ 

Ezpence  of  working  steamer  as  above... 2320 

Add  for  loss  of  toDDage  y^ •••••• • ^^^ 

2540 
Expence  of  sailing  vessel • 2150 

Net  increase  of  ezpence  in  steaming £390 

or  not      \ 


Hence  it  appears  that  at  an  increased  expence  of  less  than  -^  a  loss 
which  there  can  be  little  doubt  would  be  far  more  than  compensated  by 
the  additional  passengers,  and  other  advantages  hereafter  enumerated, 
vessels  could  by  this  means  be  worked  at  a  speed  increased  from  3} 
knots  to  6^  or  in  the  proportion  of  3  to  5,  or  a  voyage  which  now  takes 
60  days  would  be  performed  in  36.     That  is 

That  a  vessel  of  380  tons,  with  a  50  horse  engine,  and  using  Dght 
sails  in  strong  leading  winds,  would  be  worked  as  profitably  at  loO  miles 
a  day,  as  a  sailing  vessel  at  88  miles  per  day,  or  she  would  perform  her 
voyages  in  \  of  the  time  of  a  sailing  vessel  with  far  greater  safety,  cer- 
tainty and  comfort  to  all  on  board  ;  voyages  ranging  from  1000  to  4000 
miles  without  taking  in  coal. 

The  above  calculations  are  made  from  the  actual  expences  and  voyages 
of  a  fast  sailing  vessel,  very  profitably  employed  in  the  Indian  seas.  She 
can  take  in  coal  at  Calcutta,  Madras,  Bombay,  Singapoor  and  Sydney,  ' 
and  as  she  can  obtain  no  freight  on  the  return  voyage  from  Sydney,  she 
could  bring  back  a  full  cargo  of  coal,  and  deposit  part  of  what  she  does 
not  use  at  P.  Essington  or  KingGcorge*s  Sound,  according  as  she  returns 
by  Torres  Straits  or  C.  Lewin,  and  part  at  Anjer,  Singapoor  or  any 
convenient  port,  as  may  best  suit  her.  Or  she  could  have  coal 
brought  up  by  the  numerous  vessels  sailing  in  ballast  from  Sydney 
for  India,  at  a  moderate  cost.  With  a  dep6t  of  coal  at  P.  Essington, 
King  George*s  Sound  and  Anjer,  she  would  never  have  to  steam  more 
than  about  2000  miles  without  taking  in  coal,  and  the  average  distance 
without  a  fresh  supply  would  not  exceed  1800,  while  the  calculations 
allow  an  average  of  2400  miles. 

It  must  also  be  remembered  that  the  vessel  used  for  comparison  was 
undoubtedly  much  above  an  average  sailer,  so  that  the  gain  of  speed  and 
time  by  the  use  of  steam  would  be  certainly  on  an  average  greater  than 
the  calculation  given. 
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We  may  now  take  anew  case  for  exami nation,  and  that  the  compari* 
8on  mHV  be  as  complete  as  possible,  the  case  of  a  vessel  employed  to 
carry  coal,  and  without  passengers,  on  as  long  a  voyage  as  it  can  be 
necessary  to  carry  coal,  may  be  investigated.  This  must  be  consi- 
dered  an  extreme  case,  for  if  it  will  answer  to  carry  coal  on  a  long  voyage 
by  a  steamer,  there  can  be  no  doubt  that  it  will  answer  for  any  thing  else. 

Vessels  are  sent  from  Llanelly  in  Wales,  to  Bombay  with  coal  for  the 
steamer<  there.  Tliey  are  quickly  loaded,  and  get  the  coal  at  about  78. 
a  ton,  nnd  receive  from  35  to  40s.  freight  for  it.  A  v<'8sel  making  aa 
average  voyage  fully  loaded  with  coal,  will  perform  the  passage  in  120 
days,  and  compete  her  trip,  so  as  to  be  ready  to  receive  another  cargo 
in  about  o  months. 

ExpcNCR  OP  ▲  SAILING  VKSSBL  OF  600  TONS,  taking  out  900  tons  of  coal. 

£ 

Costofhull fiOOO 

Fitting  for  sea •••  3800 


Total  cost £9800 


EXPENCES. 

£ 

Insurance  at  4}  per  cent ••.••••••• 450 

Commander , 120 

2  Officers 102 

Carpenter  60£,  boatswain  36£ « 96 


768 

Steward  36,  cook  36 72 

ao  men  at  30£ 900 

Victualling  3  officers , 135 

Do.     34  hands  at  Is.  per  day.. • 612 

Kenewing  sails 50 

Rope 40 

Spars,  &c , 30 

Pitch,  &c 25 

Repairing  hull  5  per  cent 306 

Replacing  hull 3^  per  cent..... 210 

Port  charges. •••....  ••••••,•••«••••« 60 


S20a 
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SuDdries. 40 


Total  perannum 3243 


Do.     for  6  months  1350  £ 


Steamer  of  600  tons. 

£ 

Hull 6000 

Enfi;ine;J0H.  P 1200 

Masts  and  nails 230 

Anchors  and  cables • 300 


Total  cost £7780 


EXPENCES. 

£ 

Commander  and  officers. M. 222 

Engineer 144 

Armourer  (capable  of  taking  charge  of  engine) «  64 

4  Stokers 240 

Carpenter • 60 

Steward  and  cook 72 

10  men ••..•  300 

Victualling  5  as  officers 225 

Do.     17  at  Is 800 

Benewing sails  and  ropes » •••..•••••«••  ...  30 

Oilandpitch .^.»...... 20 

Repairing  hull  2  J  per  cent 150 

Replacing  hull  3i  per  cent...«.«««  •••••• t.^. 210 


2057 
£ 

Repairing  engine  5  per  cent .« , GO 

Replacing  do.     10  per  cent.. .......  • 120 

Insurance  3^  per  cent • 273 

Port  charges • • 60 
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Sundries ^..^ 40 


Expences  per  annum «£2610 


Do.  for  4  months  and  5  davs 905  £ 


Coal  for  95  days,  at  S-lbs.  per  horse  power  per  hour,   2  J  tons 

per  day  at  78 83 


Total  expcnce  for  640  tons   11,000  miles 988  £ 


8.     d. 

Do.        do.    per  ton £l  11     6 

Expence  by  sailing  vessel  900  tons ISSO 

Do.      per  ton £l  10    0 


That  is  the  expence  of  steaming  would  exceed  that  of  sailing  by  Is.  6d. 
per  ton  carried,  but  25  days  would  be  saved  in  tlie  voyages. 

PROFITS  ON  SAILING. 

Supposing  the  freight  to  be  3£  per  ton.  £ 

Profit  on  900  tons  at  10s.  (in  5  months) 450 


Proportional  profit  in  a  yeM , 1080 


Which  upon  a  capital  of  9800£  is ." 11  per  cent. 

PROFITS  ON  STEAMING.  £ 

640  tons  at  8s.  6d.   (in  4  months  5  days) 272 


Proportional  profit  per  annum •  ..     782 


Which  upon  7780£  is 10  per  cent. 

That  is  the  profits  upon  the  voyage  by  the  sailing  vessel  would    be  11 
per  cent,  and  in  the  steamer  only  10  per  cent. 

In  the  above  estimate,  the  coal  carried  by  the  steamer  is  thus  reck- 
oned  Tons 

Total  coals  conveyed  in  sailing  vessel 900 

Deduct  coals  consumed  240  tons,  engine  20  tons.  ....    260 


Coal  conveyed  by  steamer.... 640  tons 
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The  sailing  vessel  in  this  case,  with  a  full  cargo  of  coal,  is  supposed 
to  make  her  voyage  in  120  days,  and  as  the  disUnce  measured  oo  the 
nearest  line  is  1 1,000  miles,  this  is,  at  the  rate  of  92  miles  a  day,  or  3} 
knots  per  hour.  The  steamer  is  supposed  to  go  4  J  knots  in  smooth 
water,  on  an  average  against  the  wind  3,  and  7  with  a  good  breeze  and 
steam  together,  averaging  on  the  whole  4j  knots,  which  would  make 
her  voyage  95  days.  It  is  to  be  observed  that  the  steamer  is  built  with 
a  light  draft  of  water,  and  of  great  length  like  other  steamers,  and  not 
like  a  sailing  vessel,  so  that  light  sails  would  give  h^^r  much  greater  speed 
than  the  same  quantity  set  on  an  ordinary  sailing  vessel.  Also  that  she 
consumes  2  40  tons  in  the  course  of  her  voyage,  so  that  her  cargo  taking 
the  average  of  the  v  >yage  is  120  tons  less  than  that  of  the  sailing  vessel. 
In  the  course  of  her  passage,  she  would  not  encounter  a  head  wind  on 
many  days  as  f;he  would  of  course  choose  her  route,  so  as  to  avoid  them 
as  much  ns  posbible  ;  for  instance  after  crossing  the  line  she  would 
keep  so  rear  the  West  Coast  of  Africa  as  to  avoid  the  steady  S.  E.  trade. 

But  if  upon  estimating  such  a  case  as  the  above,  there  »hould  be  any 
thing  like  n^ason  to  believe  that  it  might  answer,  how  evident  it  must 
be,  thrtt  for  the  first  class  of  passenger  ships  to  India  it  would  certain- 
ly be  iu  every  respect  the  most  eligible  plan.  Some  trials  are  already 
making  on  the  use  of  steam  of  small  power  in  such  vessels,  aud  there 
cannot  be  a  doubt  that  it  will  be  a  great  advantage,  but  in  applying 
it  as  at  present  to  assist  a  full  rigged  vessel,  the  main  advantages  are 
lost,  viz.  safety,  convenience  and  comfort.  As  long  as  ships  carry 
masts,  they  must  be  exposed  to  many  dangers  which  they  would  not 
otherwise  encounter.  By  getting  rid  of  the  standing  masts  and  rigging 
altogether,  the  vessel  is  made  almost  independent  of  the  weather,  she 
can  scarcely  ever  receive  any  damage  in  the  open  sea,  and  even  oo  a 
lee  shore,  a  very  moderate  power  of  engine  would  enable  her  to  keep 
an  ofiing.  She  would  be  built  on  a  steamer  mo  Jel  with  whi.  h  she 
would  require  a  much  more  moderate  power  of  engine  than  the  pres(>nt 
vessels  to  give  her  the  same  speed ;  besides  which,  both  from  her 
greater  length,  and  from  her  upper  deck  being  unencumbered,  she 
would  have  about  twice  as  much  accommodation  for  passengers  as  a 
sailing  vessel  of  the  same  tonnage.  Further,  she  would  be  always 
nearly  upright,  and  as  she  would  be  mostly  in  those  parts  of  the  ocean, 
where  she  would  find  the  lightest  winds  and  smoothest  water,  she 
would  seldom  have  much  motion.  When  it  is  thus  considered  that 
such  a  vessel  would  have  such  decided  advantages  over  any  vessel  with 
standing  masts,  in  safety,  comfort,  convenience,  speed  and  eictent  of 
accommodatioQ,  and  it  has  been  already  shown  how  near  she  would 
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come  to  the  latter  in  point  of  expence,  there  seems  no  room  for  doubt 
that  there  could  be  no  comparison  between  the  two,  as  p.  ssenger 
ships.  In  such  a  vessel  the  pasbengers  would  scarcely  be  disturbed  one 
uight  in  a  whole  voyage. 

But    perhaps  the  most  important   application  of  this  system   at   pre* 
sent   would  be  to  the  emigration  to  New  Holland.     Those  noble  colo- 
nics  afford   an    unlimited  field   for   the  employment  of  all   classes   of 
people,  and  the  grand   desiteratum  above  all  others  for  them,  is   the 
means  of  a   safe,  convenient,    rapid  and  cheap   transport  of  eniigrnnts. 
At  present  the  governments  of  the  different  colonies  allow  20£  for  every 
adult  male,  and  a  proportional  sum  fnr  women  and  children.     A   vessel 
of  60)  tons,   new   measurement   is  allowed  to  carry  about  240  persons. 
Such  a  vessel  will  ordinarily  draw  about  17J  feet  of  water,   with  a  length 
of  125  feet.     A  vessel  of  the  same  tonnage,  built  as  a  steamer,  need  not 
draw  more  than  1 1 J  feet,   perhaps  less  ;   and  with  the   same  beam  as  a 
sailing  vessel  of  the  same  measurement,   she  would  have  a  length  of  180 
feet,  which  would  t;ive  lier  full  half  as  much   room  again  for  passengers' 
accommodation,   and  as  her  upper  deck  would   be   unencumbered,   and 
might  therefore   be  occupied   for  f  of  her  length  by  passengers,   her  ac- 
commodations altogether  would  be  fully  double  those  of  a  sailing  vessel  of 
the  same  tonnage,  or  she  could  carry  480  persons  of  all  ag^s.     A  vessel 
of  that  class  is  at  present  chartered  for  about  2500jC,    which  gives    about 
]0£  a  headfor  ea('h   individual   emigrant    exclusive  of  thfir  food  ;    this 
costs,  it  is  said  about  3£  10s.  making  the  total  actual  expense  of  trans- 
port probably  about  15£  ah"ad,  including  sundry  expeuces  ;  the  govern- 
ment allows  at  present  20£  for  rar»n,  and  the  profit  may  be   ou  an    aver- 
age 2€  a  head  upon  all  ages.     The  question  is  at   what  cost   a   vcbS'-l  of 
this  tonnage  worked  by  steam  could  be  taken   out  to    New   Holland,   in 
comparison  of  that  of  a  sailing  vessel.     An  average  passage   at  present 
is  about  1 10   days,   and   the  distance  measured  on  the    nearest  line  is 
12,800  miles  from  Plymouth  to  Sydney,  giving  an  average  of   107    miles 
per  day  or  4  J  knots    per  hour.     A  600  ton   steamer   with  an   engine  of 
40  horse  power  would  run  5^  knots  in  smooth  water,   3k   on  an  average 
head  to  wind,  and  8  on  an  average   with  steam  and  light  sails  while   in 
the  strong  westerly  winds  between   the  Cape   and  Bass'    Straits    (about 
half  of    the    voyage)  ;    giving   a   total   average   of    about   5§     knots 
an  hour,  and  a  length  of  90  days  for  the  passage,  of  which    the  fires  may 
be  out  for  at  least  20  days,   when  the  westerly   winds   are   very    strong, 
leaving  70  days  of  steaming  to  be  provided  for.    Her  cargo  at  starting 
would  then  be  ; 
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75  days  coal  at  3  J  tons  per  day 260 

Water  and  provisions  for  360  persons 180 

Engine  and  sundries  ..••••.••• **^ 

Baggage,  &c ^ 

Total  weight  on  board  ...•••.... tons  580 

She  would  of  course  become  lighter  everyday,  and  towards  the  end  of 
the  voyage  would  have  a  considerably  increased  speed  on  that  account, 
while  it  would  not  be  at  all  necessary  to  have  any  great  weight  in  a  ves- 
sel not  carrying  any  sails  on  a  wind,  and  only  very  light  ones  when  the 
wind  was  lair.     Her  expences  would  be  ; 

£ 

Annual  expences  as  before  given,  excepting  coal 2610 

Do.        for  110  days 803  £ 

260  tons  of  coal  taken  in,  in  London  at  18 231 

Total  expences  of  voyage 1040 

Which  for  360  persons  would  be  per  head  .....  3  £ 

A  sailing  vessel  of  that  tonnage  would  carry  240  persons,    and  occupy 
4^  months  in  all  on  the  voyage. 

£ 

Annual  expences  of  a  600  ton  ship  as  before 3240 

Do.  for  4}  months i215 


•■ 


or  per  head 5£ 

Hence  it  appears  that  the  cost  would  be  5£  a  head  in  a  sailing*  ves- 
•el  and  only  3£  a  head  in  the  steamer,  while  the  voyage  would  ba 
shortened  20  days,  besides  all  the  advantages  of  safety,  comfort  and 
certainty  already  enumerated,  thus  giving  the  advantage  to  the  steamer 
in  a  great  degree,  and  in  every  respect. 

The  cost  of  provisions  would  also  thus  be  reduced  nearly  one-fifth 
causing  a  further  saving  per  head  of  12s.  The  expence  of  ship  and  feed- 
ing, would  then  be  6£  a  head,  or  including  sundries  probably  not  mort 
thau  8£  a  head  on  an  average.  The  expence  in  larger  vessels  wouldf 
probably  be  still  less,  and  there  is  therefore  a  fair  prospect  that  the 
colonics  might  get  emigrants  brought  out  at  §  of  what  they  at  present 
pay  for  them  ;  which  is  further  shown  thus  ; 
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Actual  expences  of  sailing  vessel 1215 

Rate  at  which  it  can  be  chartered 2500 

Actual  expences  of  steamer 1040 

Proportional  rate  of  charter 2100 

240  persons  in  former  gives  per  head , 10  £ 

340    do.       in  latter    do.      do. ,,         6£ 

Saving 4£ 

Add    do.    food..       0  12 

Total  saving 4  12 


which,  taking  men  and  women  and  children  together,  is  about  ^  of  what  the 
colonies  now  pay  for  them.  This  too  allows  a  profit  of  1060£  upon  the 
voyage  which  is  probably  too  much,  as  such  vessels  would  certainly  have 
the  choice  of  freight  and  passengers  for  the  home  voyage.  They  would 
generally  go  home  by  the  Cape  of  Good  Hope,  instead  of  Cape  Horn, 
which  would  be  a  much  preferable  passage.  For  half  the  year,  they 
might  go  by  C.  Lewin,  and  the  other  half  through  Torres  Straits.  A 
vessel  went  home  by  the  latter  route  this  year,  and  there  seems  little 
room  for  doubt,  that  shortly  it  will  be  preferred  by  all  vessels,  as  being 
shorter,  and  a  fair  weather-voyage  almost  throughout.  The  dread  of 
Torres  Straits  for  sailing  vessels  has  now  nearly  passed  away,  and  there 
is  still  less  objection  to  a  steamer  making  that  passage  than  a  sailing 
vessel.  Such  vessels  might  also  be  used  to  meet  the  Indian  steamers  at 
Batavia  or  Trhicomalee.  The  former  would  take  them  but  little  out  of 
their  way,  on  their  passage  home  from  Sydney  by  Torres  Straits.  There 
is  a  difficulty  to  be  got  over  in  respect  of  carrying  the  number  of  emi- 
grants proposed,  as  being  greater  than  that  at  present  allowed  by  law 
that  is,  if  the  vessel  is  measured  for  emigrants  by  the  same  rule  as  for 
tonnage,  viz.  taking  the  depth  into  the  calculation,  but  if  they  are  mea- 
sured as  transports  are  mcasu»ed  for  troops,  viz.  by  the  breadth  and 
length  only,  there  would  be  no  difficulty  in  the  matter.  If,  however,  the 
number  at  present  allowed  is  in  proportion  to  the  tonnage,  it  would 
be  necessary  to  get  an  act  passed  for  this  Dew  class  of  vessels,  and  as 
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they  would  be  in  every  respect  so  far  preferable  for  conveying  emigrantt, 
there  is  little  doubt  that  the  act  required  could  be  obtained. 

It  may  yet  be  worth  while  considering  how  far  this  principle   might  be 
applicable   to  men-of-war.     The  steam  frigates   already  built,    have  as 
usual  in  commercial  vessels,  engines  of  great  power,  but  they  consequent- 
ly are  subject  to  the  serious  drawback  of  carrying  fuel  for  20  or  30  days 
only,  and  must  consequently  be  fully  rigged,  which  both   obstructs  them 
when  steaming  to  windward,   and   encumbers  their  decks.     Steamers  of 
moderate  power  on  the  contrary,   would  have  tlie   disadvantage  of  being 
less  fast,  but  they  would  carry  coal  for  several  months,  and  would   have 
the  whole  battery  on  the  upper  deck,   free  from  all    eucuuibrauce.     It 
Beems  probable  that  vessels  of  the  three   classes  acting   together,  would 
form  the  most  effective  squadron,  that  is,  if  it  consisted  of  a  small   num- 
ber of  steamers  of  full  power ;  three  or  'four  times  that  number  of  steam- 
ers of  moderate  power,  and  a  few  sailing  vessels.  As  men-of-war  probably 
do  not  make  their  voyages  on  an  average  at  a  greater  speed  than  5 
knots,  mt^asured  on  the  nearest  line  from  port  to  port,  the  proposed  Yes- 
sels  need  not  have  engines  of  greater  power  than   would  be  sufiBcient  to 
give  them  that  average  rate  with  the  help  of  movable  masts  and  light 
sails— to  be  used  in  running  in  a  trade  or  monsoon,  and  consequently  they 
might  be  perhaps  one-fourth  of  the  power  of  those  in   the  present  steam 
frigates. 

A  52   gun  ship,   supposing    her  tonnage  to  be  2,200    tons,   would 
require  nn  engine  of  about  100  horse  power  to  propel  her  at  5j^  knots  in 
smooth  water,  which  would  consume  9  tons  of  fuel  per  day,  and  conse- 
quently with  900  tons,   she  could  steam  at  her  full  speed  on  an  average, 
13,000  miles,  and  supposing  that  in  the  course  of  her  voyages  she  sailed 
without  using  her  engines  4,000  miles,  she  would  then  be  provided  for  a 
distance  of  17,000  miles,  with  that  quantity  of  fuel,    which  is  perhaps  as 
much  as  men-of-war  on  an  average  sail  in  12  months,  measuring  the  dis- 
tances on  the  nearest  line  from   port  to  port.     But  it   would   be  seldom 
If  ever  necessary  for  such  a  ship  to  be  provided  with  fuel  for  17000  miles, 
as  coal  is  now  to  be  obtained  in  Calcutta  and  Sydney,  as  well  as  in  Eng- 
land and  North  America.     These  vessels  in  action  woold   possess  almost 
all  the  advantages  of  steamers  of  full  power,   as  they  could  choose  their 
position  independent  of  the  wind,  and  all  hands  would  be  at  liberty  for  the 
guns,  while  from  their  carrying  lighter  engines,  they  could  bear  heavier 
batteries. 

Upon  this  review  of  this  very  important  subject,  there  appears,  to  say 
the  least,  abundant  reason  to  believe  that  the  use  of  steam  of  moderate 
power  in  vessels  of  all  classes  is  well  worthy  of  the  atteDtion  of  the 
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merchant,  the  naval  ofticer,  the  statesman,  and  the  philanthropist,  as 
well  as  of  the  iron  master,  the  engine-maker  and  the  coal  proprietor. 

Some  of  its  advantages  may  be  thus  generally  stated; 

Igt.— Such  a  vessel  would  be  far  preferable  for  passengers  ;  the  time 
of  her  voyages  would  be  only  ^  of  that  of  sailing  vessels,  and  it  would 
be  almost  certain  to  a  day  ;  her  upper  deck  would  be  quite  clear,  leav- 
ing much  more  room  for  accommodations ;  she  would  be  much  cooler^ 
for  there  would  always  be  a  current  of  air  through  her ;  instead  of 
seeking  those  parts  of  the  ocean  where  there  is  most  wind  and  consc- 
(]ucntly  most  sea,  she  would  always  rather  choose  those  where  there 
were  cairns  and  smooth  water ;  she  would  be  so  little  affected  by  the 
weather  that  it  would  very  rarely  happen  that  there  would  be  any 
cause  of  alarm  from  it.  She  would  be  liable  to  accidents  from  steam, 
but  many  years  of  experience  have  now  proved  beyond  a  doubt  that 
the  danger  in  steamers  is  extremely  small,  the  number  of  accidents 
compared  with  the  number  of  voyages  made,  being  much  fewer  than  in 
similar  voyages  in  sailing  vessels.  On  these  accounts  she  would  be 
sure  of  a  much  larger  proportion  of  passengers,  and  at  the  same  time 
be  capable  of  carrying  a  greater  number  than  a  sailing  vessel,  so  that 
while  she  would  carry  as  much  freight,  she  would  carry  more  passengers 
and  consequently  be  more  profitable. 

2d. — On  account  of  the  greater  speed  and  certainty  she  would  also 
be  preferable  for  freight  and  would  be  sure  of  the  most  valuable  freight 
in  the  market,  and  also  she  would  he  more  generally  filled  than  a  sailing 
vessel. 

3d. — When  leaving  one  port  for  another  so  situated  that  owing  to 
the  monsoon  or  trade,  a  sailing  vessel  would  have  to  make  a  vast  cir- 
cuit, she  would  run  direct  or  nearly  so,  excepting  in  one  or  two  pecu- 
liar cases,  such  as  leaving  Bombay  for  the  westward  in  the  strength 
of  the  south-west  monsoon,  but  as  sailing  vessels  could  not  then  at« 
tempt  such  a  voyage,  she  would  still  be  on  a  par  with  them  even  in  such 
a  case. 

4th. — There  would  not  be  half  the  objection  to  her  touching  at  in- 
tei  mediate  ports  as   to  sailing  Yes.sels  which  are  always  liable  to  be 
delayed  by  calms  and   variable   winds  when  they  are  going  in  or  out  of 
port,  whereas  a  steamer  would  lose  no  more  time  by  it,  than  was  occes^ 
sary  to  steam  such  a  distance  out  of  her  course. 

5th. — The  charge  of  such  a  vessel  to  both  her  commander  and  her 
oiBcers  would  l>e  incomparably  easier  and  more  pleasant  than  that  of 
a  sailing  vessel ;  nothing  less  than  a  gale  of  wind  would  make  it  neces- 
sary for  them  to  undergo  exposure  or  fatigue ;  the  commander  especi- 
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ally  would  scarcely  have  a  cause  of  a  moments  anxiety  in  a  whole  foy- 
age,  and  even  in  approaching  land  they  would  be  almost  as  much  at  ease 
as  iu  the  open  sea. 

6th. — From  the  absence  of  all  strain  from  the  masts  and  sails,  the 
vessel  would  scarcely  ever  require  repair,  or  be  in  danger  of  leaking, 
and  it  must  consequently  be  very  seldom  that  she  would  require  to  be 
docked  ;  for  she  would  never  be  exposed  to  the  trial  which  the  passen- 
ger steamers  worked  at  high  speeds  undergo,  in  being  forced  with 
great  power  of  steam  directly  through  the  heaviest  seas  at  5  or  6  knots 
an  hour. 

7th. — Such  a  vessel  would  often  obtain  a  freight  of  unusual  value,  on 
account  of  her  speed  and  certainty,  which  might  make  it  worth  a  mer« 
chant's  while  in  many  cases  to  charter  her  above  the  ordinary  rate  of 
freight.  And,  indeed,  it  is  not  improbable  that  such  a  vessel  would 
regularly  command  a  higher  freight  than  sailing  vessels. 

8th.— She  would  frequently  obtain  employment  as  a  tug  or  to  assist 
a  vessel  iu  distress,  which  she  could  do  where  sailins;  vessels  would  be 
of  no  use,  aud  so  become  entitled  to  salvage. 

9th. — As  the  time  she  would  require  for  any  voyage  would  be  almost 
certain  to  a  diy,  she  would  often  obtain  freight  or  charter  for  a  short 
trip,  while  w  aiting  for  cargo  for  a  longer  one ;  which  a  sailing  vessel 
could  not  venture  to  do,  from  the  uncertainty  of  the  time  of  her  ab- 
sence from  port.  The  steamer  would  in  this  way  be  incomparably 
more  handy  than  a  sailing  vessel,  an  1  would  in  fact  probably  do  half 
as  much  again  in  the  same  time.  For  iu  a  great  prop  ortion  of  mercantile 
transactions  certainty  as  to  time  must  cau^e  a  preference. 

10th.— In  the  case  of  emigrant  ships,  which  generally  have  more  spare 
room  in  their  hold  than  would  carry  the  engine  aud  fuel ;  the  speed, 
the  unencumbered  state  of  the  upper  deck,  the  certainty  as  to  time,  the 
small  number  of  the  crew,  the  vessel  being  almost  always  upright,  these 
things  mast  give  her  a  prodigious  advantage  over  sailing  vessels. 

11th. — The  same  reasons  as  mentioned  in  the  last  paragraph,  would  al- 
ways secure  the  preference  of  such  vessels  for  the  conveyance  of  troops, 
and  indeed  those  advantages  would  be  so  considerable  as  probably  to 
secure  a  higher  rate  of  cliarter  as  transports. 

12th— Is  it  too  much  to  suppose  that  if  commerce  were  generally  carried 
on  in  these  vessels,  the  loss  of  life  and  property  would  be  reduced  to  one- 
fourth  of  what  it  is  at  present.  Of  vessels  lost  at  present  perhaps  nine- 
tenths  are  lost  upon  rocks  or  on  the  coast,  but  of  all  such  how  very  ^w 
there  are  that  would  not  have  been  able  to  keep  clear  of  the  land,  if 
they  had  had  a  moderate  power  of  steam  on  board,  instead  of  being  de- 
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pendent  upon  sails  ;  and  of  those  that  are  lost  in  (be  open  sea,  almost 
the  \vhole  are  lost  through  their  masts,  from  which  caase  of  danger,  the 
steamers  would  be  freed. 

13th. — All  possible  improTements  in  chronometers,  and  the  means  of 
finding  the  latitude  and  longitude,  would  ha?e  an  effect  upon  navigation 
not  worth  mentioning  in  comparison  of  what  would  be  effected  by  the 
general  une  of  steam,  for  there  would  then  be  no  necessity  whatever  for 
ascertaining  a  vessel's  position  to  a  nicety  ;  in  approaching  the  land  it 
would  be  a  matter  of  little  consequence  to  her  whether  the  weather  was 
thick  or  clear,  or  wliethcr  she  made  the  land  to  windward,  or  to  lee- 
ward of  her  port ;  and  when  she  did  run  into  any  danger  she  could  just 
as  easily  run  out  of  it  again  ;  not  that  it  is  impossible  for  a  steamer  to 
be  lost,  but  in  nine  cases  out  often,  a  position  which  renders  the  loss  of 
a  Bailing  vessel  inevitable,  would  not  in  the  least  endanger  a  vessel  with- 
out masts  but  with  a  moderate  steam  po\jer. 

14  th. — In  the  case  of  war  steamers,  a  small  squadron  could  carry  a 
large  body  of  troops,  as  the  length  of  the  voyage  would  be  almost  cer- 
tain, »nd  they  could  not  only  appear  at  any  moment  upon  any  point  of 
an  enemy's  coast,  but  they  might  proceed  direct  up  any  navigable  river, 
and  land  the  whole  force,  complete  and  fresh,  in  the  heart  of  the  country, 
and  also  proceed  up  the  rivers  in  support  of  them  uAer  they  were  landed. 

15th.— It  is  by  no  means  the  least  important  feature  in  this  plan,  that 
those  vessels  would  draw  little  more  than  two-thirds  of  the  water,  that 
vessels  intended  to  carry  heavy  masts  and  to  work  to  windward  must 
draw,  so  that  they  wi>uld  enter  ports,  rivers  and  channels,  where  at  pre- 
sent vessels  of  two-thirds  of  their  burthen  could  scarcely  enter.  Thus 
many  harbours  and  rivers  at  present  almost  useless  as  ports,  would  be- 
come equal  in  value   to  those  now  containing  half  as  much  water  again. 

It  may  here  be  remarked,  that  in  all  the  above  calculations  of  expence 
the  commander  and  officers  are  supposed  to  be  unacquainted  with  the 
steam  engine,  but  it  is  evident  that  if  the  system  was  introduced,  they 
would  soon  be  men  as  well  acquainted  with  the  management  of  an  engine 
as  they  are  at  present  with  that  of  the  sails,  for  the  former  would  be  as 
much  their  business  in  steamers  without  sails,  as  the  latter  is  at  present. 
This  would  of  course  reduce  the  expence  materially. 

In  conclusion  it  must  be  remembered  that  all  the  calculations  in 
this  paper  are  made  upon  the  present  state  of  the  marine  steam  engine. 
Taking  into  consideration  that  every  year  adds  some  improvements,  is  it 
too  much  to  expect  that  by  the  further  reduction  in  the  quantity  of  fuel 
required,  the  advantages  may  be  so  decidedly  in  favour  of  steam,  that 
Bailing  vessels  will  in  time,  be  as  few  in  proportion  as  steamers  are  now. 


254  On  the  Separation  of  the  Pomegranate  [Oct. 

For  instance  it  is  well  known  that  the  mine  engines  in  Cornwall,  are  some 
of  them  worked  with  less  than  2-lbs.  of  coal  per  horise  power  per  hour, 
which  is  one-third  of  the  quantity  consumed  in  the  best  engines  at  present 
afloat,  and  a  quarter  of  wimt  is  allowed  in  the  above  calculations;  and  again 
with  respect  to  the  weight  of  boileriK,  those  used  on  railroads  and  making 
steam  sufficient  for  a  .'>0  horse  low  pressure  engine,  weigh  only  about  6  tons. 
Fro".n  wh  it  has  been  thus  already  accomplished  in  other  branches  of 
steam  power,  we  may  fairly  conclude  that  much  will  yet  be  done  in 
engines  used  for  marine  p\.rp(»ses. 

The  principal  difficulty  to  be  overcome  in  the  introduction  of  such  a 
new  systim  as  this  in  navigation  would  be  the  persuading  men  to  trust 
themselves  at  sea  without  standing  masts  ;  it  is  well  known  how  difficult 
it  is  to  lay  aside  any  thing  in  which  men  have  been  accustomed  to  trust 
for  ages  ;  the  use  of  masts  in  the  powerful  coasting  steamers,  after  so 
many  years  have  shown  that  they  are  of  little  or  no  use,  is  a  case  io  point. 
A  remarkable  instance  was  also  seen  in  the  case  of  the  introduction  of  chain 
cables  ;  ships  were  not  trusted  at  sen  without  a  hempen  cable,  till  very 
long  at\er  they  had  ceased  to  be  used,  but  the  removal  of  standing  masts 
18  an  essential  feature  in  the  proposed  plan  for  neither  can  very  low  steam 
power  be  used,  if  vessels  are  to  encounter  the  resistance  of  the  wind 
to  masts  and  rigging,  nor  can  a  masted  vessel  be  worked  with  the  small 
crew  proposed. 

If  a  sufficient  crew  is  to  be  carried  to  work  sails,  it  alters  the  whole 
case,  and  such  an  arrangement  is  not  the  one  proposed.  The  question 
is,  whether  it  will  not  answer  to  work  a  vessel  by  low  steam  power  instead 
of  by  the  winds. 

October  1840. 


III. — On  the  Separation  of  the  Pomegravate  as  a  distinct  Natural  Order 
from  Myrtacece. — By  Robert  Wight,  m.  d.,  &c. 

The  most   eminent   botanists   of  the  present   day  being  divided  in 
opinion  as  to  the  propriety  or  otherwise  of  separating  the  Pomegranate 
as  a  distinct  natural  order  from  Myrtaceai,  I  have  recently  been  in'luced 
to  examine   this  question,  bringing  to  my  aid  the   lights  thrown  on  car- 
pellary  arrangement  by  my  recent  investigations  of  Cucurbitaceai, 
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The  result  of  this  examination  has  led  me  to  the  conviction,  not 
only  that  Granateae  is  a  distinct  order,  but  th?t  the  pomegranate,  if  mj 
views  are  correct,  is,  so  far  as  our  information  vet  extends,  the  most 
remarkabU-  fruit  in  the  system  of  plants.  But,  without  further  preface, 
I  shall  at  onie  proceed  with  the  subject,  intn-dncing  it  by  presenting  a 
series  of  extracts  from  the  leading  disputants  on  either  side.  The 
whole  controversy  turns  on  a  simple  question  of  fact,  namely,  what  is 
the  structure  of  the  ovary  and  fruit  of  Punica  ?  To  these  points 
therefore  I  shall,  to  save  room,  limit  my  extracts.  'J'he  first  of  these, 
taking  them  in  chronological  order,  is  from  Mr.  D.  Ddu's  paper,  Edin. 
New  Philosop.  Journal,  for  July  18 ^fi.  The  second  is  from  DcCan- 
dolle's  Prod.  3.  p.  3.  The  third  is  from  Dr.  LindlJ/s  Natural  System 
of  Botany,  ed.  1st,  page  GJ,  and  repeated  in  the  second  edition.  The 
last  is  from  Mr.  Arnott's  article  Botanv,  Ency  I.  Brit.  ed.  7,  pag«  110, 
under  Myrtaccae.  I  hcse  extracts,  by  placing  the  question  before  the 
reader  in  all  its  bearings,  will  enable  him  at  once  to  judge,  how  far  I 
have  succeeded  in  setting  ihe  question  at  rest 

"  Bucca  pomiformis,  limbo  tubulosa  dentato  calycino,  nunc  contracto, 
coronata:  cortex  crassissimus,  exlils  culiculA  laen  rubicunda  punctata  luci- 
da  vestitUH,  intus  spongioso-carnosus,  albus,  dein,  matura  baccA,  fissurft 
irregularitei:  rumpens.  Placenta  cortici  baccar  substantia  simillima,  at 
magis  carnosa  et  succul^^nta-baccam  omnino  replens,  in  loculisunmcrosis 
polyspermis  inapqualibus  reticulatim  atque  iutcrrupte  excavata.  Dis" 
sepimenta  vera  nulla  :  spuria  tamen  adsunt,  quae  e  substantia  placentae 
orta,  valde  sunt  fragilia,  ct  crassitic  variu.  Don  (1  c.) 

"  The  real  structu  e  of  the  fruit  of  the  pomegranate  appears  to  have 
been  overlooked  by  all  authors,  I  have  consulted  on  the  subject, 
and  even  the  distinguished  (iscrtner  has  fallen  into  error  both  in  his 
description  and  figure.  It  is  in  reality  a  fleshy  receptacle,  formed  by 
the  tube  of  the  calyx  into  a  unilocular  berry,  filled  with  a  spongy  placen- 
ta, which  is  hollowed  out  into  a  number  of  irregular  cells,  in  which  the 
seeds  are  placed  ;  the  dissepiments  being  nothing  more  than  thin  por- 
tions of  the  placenta.  If  we  could  conceive  the  fruit  of  Rosa  to  be  filled 
up  with  an  interrupted  pulpy  mntter,  it  would  bo  exactly  of  the  same 
structure  as  the  pomegranate."    Don  (I.e.) 

"  Fructus  raagnus,  sphaericus,  calycis  limbo  subtubulosa  coronatus, 
ejusdem  tubo  corticatus,  indehiscens,  diaphragmate  borizontali  inaequa- 
liter  bicameratus ;  earner^  supcriore  5-9-loculari,  camerA  inferiore 
minore  3-loculari,  septis  utriusque  menibranaceis  lorulos  separan- 
tibus  ;  placentae  camcrte   superioris  carnosae  a  parietibus  ad  centrum 
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tendentes,  iu  inferiore  processus  irregulares   ab  ipso  fuodo'*      D.  C. 
(l.c.) 

'*  The  fruit  of  Uie  pomegranate  is  described  by  Gaertner  and  DeCan- 
dolle,  as  being  divided  into  two  unequal  divisions  by  a  horizontal  dia- 
phragm,  the  upper  half  of  which  consists  of  from  5  to  9  cells,  and  the 
lower  of  3;  the  cells  of  both  being  separated  by  membranous  dissepi- 
ments ;  the  placenta  of  the  upper  half  proceeding  from  the  back  to  the 
centre,  and  of  the  lower  irregularly  from  their  bottom  ;  and  by  Mr.  Don 
as  a  fleshy  receptacle  formed  by  the  tube  of  the  calyx  into  a  unilocular 
berry,  filled  with  a  spongy  placenta,  which  is  hollowed  out  into  a  number 
of  irregular  cells.  In  fact,  if  a  pomegranate  is  examined,  it  will  be  found 
to  agree  more  or  less  perfectly  with  both  these  descriptions.  But  it  is 
clear  that  a  fruit  as  thus  described  is  at  variance  with  all  the  known 
laws  upon  which  compound  fruits  are  formed.  Nothing,  however,  is 
more  common  than  that  the  primitive  construction  of  fruits  is  obscured 
by  the  additions,  or  suppressions,  or  alterations,  which  its  parts  undergo 
during  their  progress  to  maturity.  Hence  it  is  always  desirable  to  ob* 
tain  a  clear  idea  of  the  structure  of  the  ovarium  of  all  fruits  which  do 
not  obviously  agree  with  the  ordinary  laws  of  carpological  composition. 
Now,  a  section  of  the  ovarium  of  the  pomegranate  in  various  directions, 
if  made  about  the  time  of  the  expansion  of  the  flowers  before  impregna- 
tion takes  place,  shews  that  it  is  in  fact  composed  of  two  rows  of  carpella, 
of  which  three  or  four  surround  the  axis,  and  are  placed  in  the  bottom 
of  the  tube  of  the  calyx,  and  a  number,  varying  from  five  to  ten,  surround 
these,  and  adhere  to  the  upper  part  of  the  tube  of  the  calyx.  The  pla- 
centae of  these  carpella  contract  an  irregular  kind  of  adhesion  with  the 
back  and  front  of  their  cells,  and  thus  give  the  position  ultimately  ac- 
q  uired  by  the  seeds  that  anomalous  appearance  which  it  assumes  in  the 
ripe  fruit.  If  this  view  of  the  structure  of  the  pomegranate  be  correct, 
its  peculiarity  consists  in  this,  that,  in  an  order  the  carpella  of  which 
occupy  but  a  single  row  around  the  axis,  it  possesses  carpella  in  two 
rows,  the  one  placed  above  the  other,  in  consequence  of  the  contraction 
of  the  tube  of  the  calyx,  from  which  they  arise.  Now,  there  are  many 
instances  of  a  similar  anomaly  among  genera  of  the  same  order,  and  tbey 
exist  even  among  species  of  the  same  genus.  Examples  of  the  latter 
are,  Nicotiana  multivalvis  and  Nolana  paradoxa,  and  of  the  former  Ma- 
lope  among  Malvaceae  ;  polycarpous  Ranunculaceas  as  compared  with 
Nigella  and  polycarpous  Rasacese  as  compared  with  Spiraea.  In  Prunus 
I  have  seen  a  monstrous  flower  producing  a  number  of  carpella  around 
the  central  one,  and  also,  in  consequence  of  the  situation,  upon  the  calys 
above  it ;  and,  finally,  in  the  Revue  Encychpedi  que  (43.762.)  a  perma* 
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nent  variety  of  the  apple  is  describedi  which  is  exactly  to  Pomem 
what  Punica  is  to  Myrtacea.  This  plant  has  regularly  14  styles  and 
14  cells,  arranged  in  two  horizontal  parallel  planes,  namely,  5  in  the 
middle,  and  9  on  the  outside,  smaller  and  nearer  the  top ;  a  circumstance 
which  is  evi'lently  to  be  explained  by  the  presence  of  an  outer  series 
of  carpella,  and  not  upon  the  extravagant  hypothesis  of  M.  Tillette  de 
Clermont,  who  fancies  that  it  is  due  to  the  cohesion  of  3  flowers/*  Lindley 

(1.C) 

"  To  the  Myrteae  we,  with  Mr.  Lindley,  unite  the  Granatese,  because 
Punica  or  the  pomegranate  only  differs  by  having  its  two  verticels  of 
carpels  developed  instead  of  one,  and  perhaps  in  a  truly  wild  state  the 
upper  or  adventitious  one  may  occasionally  disappear.  The  inner  series 
(or  those  at  the  bottom  of  the  fruit)  have  their  placentae  in  the  axis  ; 
but  the  outer  series,  forced  to  the  top  of  the  fruit  by  the  contraction  of 
the  mouth  of  the  tube  of  the  calyx,  having  their  placentae  in  the  ovary 
at  the  back  of  the  inner  carpels,  exhibit  tbem  in  the  ripe  fruit  in  a 
horizontal  position  on  the  upper  surface  of  the  lower  cells.**  Arnott  (Lc.) 
et  Prod.  Fl.  Peninsulae,  1,  page  327. 

Premising  that  the  whole  controversy  turns  on  these  questions,— Ist 
what  is  the  true  structure  of  a  pomegranate  ?  and  2d,  whether  the  dif- 
ference between  it  and  Myrtus  is  sufficient  to  separate  these  genera  as 
distinct  orders? — I  shall  now  proceed  to  examine  these  conflicting 
statements,  and  endeavour  to  ascertain  on  which  side  the  balance  pre-* 
ponderates,  and  whether,  indeed,  there  is  not  room  for  an  explanation 
different  from  any  of  those  yet  proposed. 

Mr.  Don*s  description  of  this  fruit,  on  the   strength  of  which   he    first 
proposed  to  remove  this  genus  from    Myrtaceae,    the  order    with   which 
it  was  previously  associated,  as  a  distinct  family,  appears  to  me  most  un- 
philosophical  and  altogetlier  untenable.    He,  as  I  understand,    considers 
the  firuit  a  one-celled  receptacle,  the  centre  of  which  is    filled   with   a 
spongy  placenta,  round  the  surface  of  which  there  are  a  number  of  irregu- 
lar cells  occupied  by  clusters  of  ovules,  but  he  does  not    tell  us  how  the 
central  placenta  got  there,  neither  does  he  account  for  the  ovules  being 
attached  to  the  parietes  of  the  cell,  and  not  to  the  central  placenta. 
His  whole  description  in  fact  proves  that  it  had  been  drawn    up  from 
inadequate  examination,  and  that  he,  at  the  very  time  be  is  accusing  all 
authors  of  overlooking  the  real  structure  of  the  fruit,  totally  misappre* 
bends  it  himself,  as  we  shall  by  and  by  see. 

DeCandoUe  gives  a  more  correct  description  of  it  when  he  says,   that 
it  consists  of  two  r-hambers,  the  under  S-celled,  the  upper  from  5   to  9- 


258  On  th§  SeparaHou  of  ih$  PomegtwuUe  [Oct. 

celled,  with  the  placentas  of  the  upper  cells  reaching  from  the  pnrietM 
to  the  centre,  while  those  of  the  lower  division  proceed  irregularly  from 
the  bottom  of  the  fruit  He  does  not^  however,  assign  this  peculiar  struc* 
ture  as  his  principal  reason  for  viewing  the  order  as  distinct  from  Myr- 
taceae,  but  bus  recourse  to  others,  in  my  estimation,  of  minor  import* 
ance. 

Lindley  conceives  that  there  are  two  rows  of  carpels,  three  or  four 
of  which  surround  the  axis  at  the  bottom,  while  the  remainder  surround 
these,  and,  occupying  tlic  upper  part  of  the  fruit,  adhere  to  that  part  of 
the  tube  of  the  calyx.  The  p  acentas  of  these  upper  carpels,  he  con* 
ceives,  contract  an  irregular  kind  of  adhesion  with  the  back  and  front  of 
their  cells.  The  meaning  of  this  is  far  from  being  clear  to  me,  but  if 
it  means  that  he  considers  the  plaientas  of  the  upper  as  well  as  the 
lower  row  to  proceed  from  the  axis  towards  the  circumference,  to  which 
last  they  contract  accidental  adhesions,  then  he  tukes  an  erroneous  view, 
and  if  the  examples  quoted  in  illustration  support  this  view,  they  are 
not  in  point  as  regards  the  structure  of  Punica. 

Mr.  Arnolt,  like  Lindley,  views  the  fruit  as  consisting  of  two  rows  of 
carpels,  an  outer  and  inner,  the  former  of  which  he  thinks  mny  be  adven- 
titious.   To  understand  his  theory,  we  must  first  suppose  the  tube  of  the 
calyx  spread  out  as  a  flat  surface  and  covered  with  two  circles  of  carpels, 
the  inner  next  the  axis,  and  the  other  occupying  a  larger  circle  beyond, 
that  the  margin  of  the  calyx  then  contracts  so  as  to  turn  the  outer  series 
over  the  inner.    According  to  this  supposition,   the  attachment  or  base 
of  the  placentas  of  the  outer  scries  should  be  in  the  circumference,   and 
the  apex  in  the  centre,  while  that  of  the  inner  should  be  in  the  opposite 
direction,  that  is,  have  the  base  in  the  centre  and  the  apex  towards   the 
circumference ;  an  explanation   which   is  in  accordance  with  what   wo 
find,  except  in  so  far  as  it  does  not  account  for  the  horizontal  partition 
between  the  two  series  :    nor  can  I  exactly  understand  on   what  ground 
we  are  warranted  in  assuming  that   the  outer  series  is  adventitious  and 
the  result  of  cultivation,  as  it  has  every  where  been  found  so  constant  in 
all  circumstances.     But  be  that  as*  it  may,   this  theory  certainly  accounts 
for  the  crossing  of  the  placentas  in  the  two  rows  which  we  so  invariably 
find,  whether  correctly  or  not,  cannot  be  determined,  until  we   get  fruit 
with  a  sintrle  row  of  carpels,  which  has  not  yet  been  found. 

These  explanations,  which  I  venture  to  propose,  of  rather  obscure  des- 
criptions, did  not  occur  to  myself  until  after  I  had  formed  a  new  theory 
of  my  own,  the  result  of  a  very  careful  examination  of  the  ovary  in  all 
•tages  from  the  earliest,  up  to  the  period  of  impregnation.  At  these 
early  stages,  when  the  whole  flower  had  not  yet  attained  half  an  inch  in 
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length,  probably  a  fortnight  or  more  before  expansion,  I  invariably  find 
two  rows  of  carpels,  one  inferior,  of  4  of  5,  and  one  superior  of  5,  6  or 
more.  In  the  lower  series  the  placentas  are  ranged  round  the  axis,  with 
their  base  in  the  centre,  and  the  apex,  which  is  free,  towards  the  cir- 
cumference. In  the  upper,  the  atuchuient,  or  base  of  the  placentas, 
is  in  the  circumference,  and  the  apex,  also  at  fir^tt  free,  directed  towards 
the  centre,  fietween  the  two  rows  a  diaphragm  is  always  interposed.  The 
apex  of  the  upper  placentas  is,  occasionally,  afterwards  prolonged  and 
contracts   adhesions   to  the  axis. 

In  the   accompanying  figures  I  have  attempted  to  represent  these 
views.     As   the  fruit  advances  in  size    considerable     derangement  of 
this  structure  progressively  occurs,  which  is  apt  to  mask  and  confuse 
th  e  appearances  now  described. 

Having  previously  a<)certained  the  occasional  eustence  of  iaversioa 
in  the  position  of  carpels,  my  first  idea  was,  that  such  an  inversion 
took  place  in  the  upper  row.  This  view,  which,  equally  with  the 
preceding,  accounts  for  the  crossing  of  the  placentas,  I  feel  inclined  to 
adhere  to,  though  I  confess  not  without  some  hesitation,  because  it 
implies  a  complexity  of  arrangement  rarely  met  with  in  the  inimitably 
simple  and  beautiful  operations  of  nature ;  but  I  think  it  as  difficult 
to  imagine  the  nearly  equally  complex  and  inconceivable  operation  of 
the  folding  in  of  one  set  of  carpels  over  the  other,  which  Drs.  Lind- 
ley  and  Arnott*s  explanation  demands  :  while  my  explanation  has  the 
advantage  of  at  the  same  time  accounting  for  the  double  chamber  which 
the  ovary  presents  from  its  earliest  stages,  and  renders  unnecessary 
the  doctrine  of  an  adventitious  verticel  of  carpels,  which  for  the  present 
is  mere  assumption. 

With  these  explanations,  I  leave  the  question  of  structure  to  consi- 
der the  one  pending  on  its  determination,  viz.  whether   or  not  Granatese 
ought  to  be  preserved  as  a  distinct  order  or  be  re-united  to  Myrtaceae  ? 

On  this  point,  so  far  a9  the  unvarying  evidence  derived  from  cultivated 
plants  is  entitled  to  carry  weight  on  a  disputed  point  —and  which  I  pre- 
sume it  must  do  until  we  find  thiit  evidence  invalidated  by  theexamina* 
tion  of  others  growing  io  a  truly  wild  state — we  must  anquestionably, 
I  conceive,  adopt  the  views  of  those  who  urge  the  separation,  because 
the  complex  structure,  above  described,  being  constant  here  and  unknown 
among  the  true  Myrtaceae,  we  have  no  right,  in  the  total  absence  of 
direct  confirmatory  evidence,  to  assume,  that  a  part  is  adventitious, 
merely  because  it  is  at  variance  with  our  ideas  of  what  should  be,  espe- 
cially while  we  have,  in  addition,  difference  of  habit  in  the  formation  of 
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the  seed,  and  their  pulpy  envelope,  in  further  confirmation  of  the  cot- 
rectness  of  these  views. 

In  coming  to  this  conclusion,  I  do  so,  mainly  on  the  evidence  I  have 
myself  adduced  :  attaching  no  vilue  to  the  opinion  of  Mr.  Don,  which, 
heiog  founded,  according  to  his  own  showing,  on  most  erroneous  view  of 
the  structure  of  the  fruit,  does  not  merit  much  consideration. 

To  the  views  of  DeCandollc  more  importance  must  necessarily  be 
attached,  as  the  reasons  he  assigns  are  more  satisfactory,  though  I  do 
not  think  he  has  attached  sufficient  value  to  the  very  peculiar  "  econo- 
my of  the  fruit,**  while  he  has  given  too  much  to  others  of  much  less 
note,  such  as  the  want  of  pellurud  dots,  the  absence  of  the  marginal 
nerve  of  the  leaves,  and  the  pulpy  covering  of  the  seed  ;  thereby  throw- 
ing into  the  f^hade  the  true  essential  character  of  the  order,  which  un- 
questionably lies  in  the  double  row  of  carpels,  with  the  upper  placentas 
parietal  and  crossing  the  lower  axillary  ones,  which,  if  1  have  rightly  ac- 
counted for,  constitute  this  a  truly  curious  and  unique  fruit ;  and  which, 
whether  or  not  my  theory  of  its  construction  be  correct,  is  yet  so  very 
different  from  that  of  every  true  Myrtacea,  as  to  leave  no  doubt  of 
its  forming  the  type  of  a  distinct  order. 

EXPLANATION  OF  PLATE. 

1.— a.  Section  showing  the  lower  series  of  carpels  in  the  ovary  of 
the  Pomegranate  many  days  before  the  expansion  of  the  flower. 

b.  Section  showing  the  upper  series  of  carpels.  These  two  figures 
are  taken  from  opposite  sides  of  the  same  slice. 

2.— a.  Section  showing  the  lower  series  of  carpels  in  an  ovary  some 
days  after  the  expansion  of  the  flower.  At  this  time  considerable 
derangement  has  taken  place  apparently  caused  by  the  rapid  expansion, 
in  a  conflued  space,  of  the  ovules  after  impregnation. 

b.    Upper  series  in  the  same  ovary,  and,  as  in  the  former  instance 
taken  from  the  opposite  sides  of  the  same   slice.    Here  the  derange- 
ment so  obvious  in  the  lower  section  has  not  taken  place. 
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IV.— 0«  the  Construction  and  use  of  Portable  Barometers.-^ By  Captain 
J.  Camfbeix,  Assistant  Surveyor  General. 

1. — From  some  cause,  not  yet  properly  investigated,  barometers,  as 
hitherto  constructed  fur  portability,  generally  become  damaged  on  the 
voyage  to  this  country,  and  even  are  liable  to  injury  during  transport 
on  land  in  this  climate.     I  consider  it  likely  that  the   plan  on  which 
these  instruments  are  constructed  is  faultyr  and  that  the  expansion  of 
the  mercury  in  those,  the  tubes  of  which  are  closed  by  a  screw,   is  suffi- 
cient to  cause  the  fracture  of  the  tube.     It   is  even  probable,    when 
carried  in  an  inverted  position,  that  the  expansion  of  the  mercury  in  the 
tube  and  the  air  in  the  cistern,  which  in   this  position  will  be  of  course 
in  the  bottom  part  of  it,   is  sufficient  to  force  out  the  meroiry  through 
the  pores  of  the  cover,  and  that  the  alternate  expansion  and  contraction 
of  this  portion  of  air,   according  to  the  changes  of  temperature,  may  be 
sufficient  to  force  out  all  the  mercury  in  the  cistern,  or  to  leave  so  little 
in  it, .that,  on  setting  up  the  instrument,  there  is   not  sufficient   left  to 
cover  the  aperture  of  the  tube. 

2.  On  examining  a  damaged  mountain  barometer,  on  '*  Newman*s 
improved  portable  iron  cistern"  plan,  I  consider  I  have  found  some  rea- 
son to  suppose  that  the  above  remarks  may  be  correct,  and  as  the  con- 
struction of  the  instrument  is  net  generally  known,  I  append  the  fol- 
lowing description. 

3.  The  cistern  of  this  instrument  is  formed  of  a  cylmder  of  iron  2| 
inches  long  and  i  inch  and  three-tenths  in  diameter.    The  cover  of  it 
is  a  close  grained  piece  of  box  wood,  cemented  on  to  the  tube  and  screw- 
ed tightly  into  the  cistern.     Through  the  pores  of  this  piece  of  wood 
the  air  finds  a  passage  to  exert  its  pressure  on  the  surface    of  the  mer- 
cury ;  and,  under  considerable  pressure,  the  mercury  would  probably  also 
be  forced  through  the  pores.    The  bottom  of  the  cistern   is  double,  the 
lower  part  being  about  one-fifth  of  the   capacity  of  the  upper.     This 
lower  part  turns  on  a  centre,  by  which  it  is  attached  firmly  to  the  other 
piece,  and  when  turned  to  *^  not  portable,*'  as  engraved  on  the  brass 
case,  two  holes  in  each  part  coincide,  so  as  to  open  a  passage  between  the 
two  divisions,  and  when  turned  to  "  portable**  these  passages   are  tight- 
ly closed.     In    constructing  the  instrument,   the    tube     having  been 
boiled,    it    is     attached  to    the  ci:itern   by  cement,    the    cistern  is 
then  filled    full    of  merciury,  and  the   bottom  part   is  then   turned 
to    "   portable**,    which     closes    tlie    apertures     of    communication, 
and    leaves    the     part    of    the    cistern      with    which    the    tube  is 
connected  perfectly  full  of    mercury.    By  a  screw    hole    the  mer- 
cury in  the  movable  bottom  is  then  allowed  to  run  nearly  all  out,  and, 
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the  screw  being  replaced,  the  instrument  is  finished.    The  bottom  part 
is  then  turned  to  **  not  portable,**  and  the  instrument  is  set  upright.  lo 
this  position,  the  air  which  was  in  the  movable  bottom  of  course  pataet 
up  through  the  two  apertures,  and  the  mercury  descends  into   the  space 
the  air  had  occupied,   thus  leaving  a  part  of  the  upper  cittern  empty 
to  allow  of  the  descent  of  the  mercury  in  the  tube.    The  instrumeot  is 
then  compared  with  a  standard  barometer,  and  the  scale  adjusted  to  as 
to  shew  the  proper  height.     The  height  of  the  column  indicated  at  this 
time  is  called  the  *^  neutral  point.**     When  the  instrument   is  prepared 
for  transptirtf   it  is  Hrst  inverted,   by  which  the  mercury  again   fills  the 
vacuum  in  the  top  of  the  tube,  and  also  filb  completely  the  upper  part 
of  the  cistern,  and  the  bottom  being  turned  to  **  portable**  all  motion 
of  the  mercury  in  the  tube  is  prevented.     But  the  consequence  is,  that 
DO  allowance  is  made  for  the  expansion  of  the  mercury  io  the  tube, 
and  8U])posing  the  instrument  packed  in    London  at  the  temperature  of 
32°,  and  that  on   the  voyage  it  was  exposed   to  a  temperature  of  140 
(which  is  quite  probable),   the  expansion  of  the  mercury  in  the  tube  32 
inches  long  would  amount  to  more  than  three- tenths  of  an  inch,  and  the 
wooden  cover  of  the  cistern  being  nearly  50  times  larger  than   the  tube, 
this  expansion  of  the  mercury  would  act  with  an  irresistible  force,   mul- 
tiplied 50   times,  to  force  out  the  cover,  or  the  mercury  into  its  pores. 
There  can  be   little  doubt  that    the  cover,  after  being  exposed  to   thii 
enormous  pressure, would  become  loose,  after  which  the  expansion  of  the 
small  quantity  of  air  which  would  get  into  the  cistern  aAer  the  instm* 
ment  was  exposed  to  cold  again,  would  be  able  to  force  out  more  mer« 
cury  from  the  cistern,  an  effect  which  would  go  on  increasing  until  th« 
instrument  was  quite   destroyed  :    or  if  set  upright  with  the   movable 
bottom  part  turned  to  *'  portable,"  the  weight  of  the  mercury  in  the  top 
of  the  tube,would  exert  a  pressure  increasing  as  the  barometrical  pressure 
at  the  place  decreased,  and  most  likely  quite  enough  to  force  out  more 
mercury  from  the  loosened  joints.    Another  defect  in   the  instrument 
arises  from  the  cover  of  the  cistern  being  made  of  wood.    In  the  instra* 
ment  examined,  this  has  shnmk  so  much,   that  it  is  quite  loose,   so  as  to 
afford  a  very  easy  escape  to  the  mercury.    This  part    should  have   been 
made  also  of  iron,  with  a  small  plug  of  loose  grained  wood  inserted  in  it. 
Another  imperfection  la^'s  in  the   scale  not  being   connected  with    the 
cistern  i>y  a  brass  rod,  which  it  should  have  been,   by  which  the  uncer- 
tain lon^iiuuinal  cxp^usion  of  the  wood  mounting  would  have  been  coun« 
teracted.     A  very  strong  corroboration  of  the  remarks  of  the  late   Lieut. 
Braddock  on  this  last  imperfection  may  be  seen  in   the  instrument  ex* 
amined.    The  scale  is  14  inches  in  length,  and  is  attached  at  each  end 


1 840.]        On  the  Cmutrvction  and  nm  of  JPoriMe  SartmHmv.         263 

to  the  wood  mounting  by  a  screw.  In  consequence  of  the  Bhrinking  in 
the  wood  between  these  points,  the  scale  had  bowed  out,  and  the  person 
who  had  used  it  had  therefore  removed  the  screw  at  the  tipper  end;  and 
it  could  be  easily  seen,  from  the  hole  of  the  screw  which  was  worked  into 
a  piece  of  brass  no  longer  coinciding  with  the  hole  in  the  scale,  that  the 
wood  within  the  length  of  this  14  inches  had  shrunk  in  length  full  one- 
twentieth  of  an  inch,  and  therefore  the  whole  instrument  has  decreased 
in  length  one-tenth  of  an  inch^yet  the  scale  very  absurdly  professes  to 
give  the  height  of  the  merctnry  to  the  500th  part  of  an  inch.  I  am  un- 
able to  see  any  advantage  in  this  plan  for  a  portable  barometer,  and  on 
the  contrary  have  pointed  out  undeniable  disadvantages. 

4.  The  object  to  be  gained  in  a  portable  barometer  is  principally  to 
prevent  the  column  of  mercury  striking  too  heavily  against  the  top  of  the 
glass  tube,  which  may,  I  think,  be  easily  gained,  by  making  the   cistern 
wholly  of  iron  ;  in  the  bottom  an  irou  screw  may  be  placed,  the  point  of 
which  has  a  piece  of  India  rubber  attached  to  it,  and  which  being  screw- 
ed up  will  close  the  bottom  of  the  tube.    A  very    fine  capillary  passage 
should  be  worked  down  the  point  of  this  screw,   and  out  laterally,  so  as 
to  allow  of  the /^ru^tia/ descent  of  the  mercury,   in  case  the  instrument 
should  be  placed  upright,  and  also  of  the  expansion  in  the   tube.     Such 
an  instrument  could  only  be  destroyed  by  inverting  it  witli  a   jerk  after 
being  held  upright. 

5.  Guy  Lussac*s  plan  of  the  syphon  barometer  is  the  best  portable 
instrument  I  am  acquainted  with,  and  1  consider  the  instrument  her« 
described  as  constructed  for  me  by  Messrs.  W.  and  J.  Jones  of  Holbourn, 
London,  to  be  the  best  adapted  for  use  in  India. 

6.  The  case  is  constructed  solely  of  brass,  it  is  36^  inches  long,  and 
is  formed  of  two  brass  tubes,  about  seven  hundred  parts  of  an  inch  in 
thickness,  joined  together  by  a  short  brass  cylinder  between  them,  into 
which  they  are  both  screwed,  the  upper  being  seven -tenths  of  an  inch 
in  diameter,  and  the  lower  nine.  The  top  and  bottom  are  closed  with 
screwed  plugs  with  rings.  In  the  front  and  back  of  each  of  these  tubes, 
a  slit,  9  inches  long,  and  a  quarter  of  an  inch  wide,  is  worked,  through 
which  the  glass  tube  is  visible.  On  the  edges  of  these  slits  the  divisions 
are  laid  off  upwards  and  downwards  firom  a  central  point.  On  both  the 
upper  and  lower  tubes,  two  short  thin  brass  cylinders,  each  }  of  an  inch 
long,  slide  freely.  On  the  lower  part  of  the  upper  of  these  pieces,  on 
each  tube,  a  milled  ring  works  in  a  groove,  and  the  upper  part  of  the 
other  cylinder,  having  an  external  screw  cut  on  it,  works  into  an  internal 
•crew  cut  in  the  brass  ring,  by  which  on  turning  round  the  milled  ring, 
the  lower  portion  of  each  of  these  cylinders  is  raised  or  lowered  about 


three-tenth  of  an  inch,  so  as  to  allow  of  an  adjnalaient  in  this  Tdliiiier  to*lha 
upper  surface  of  the  mercurnl  column,  as  seen  through^e  AtT  Jmrmh 
•of  the  lower  pieces  of  thea^fliding  cylinders,  ap«rt#n  4ip«ut  onft^|!%ii 
inch  long  and  n  i  wide.  Tbf»  sides  of  the  notch  thus  fdtaiad  eoincide 
with  tlie  line  of  the  divisioDS,  and  on  one  of  tlrtae  sides  t^^Mfmer  is 
cut  ;  the  bottom  of  the  lower  piece  of  the  sliding  cyKwk^  beiiifi'ikr  bot*" 
torn  of  the  vcniicr,  and  being  brought  as  a  tangent  4b  toMh  tluTtdp  of 
the  mercury.  The  back  and  front  part  of  the  bottom  of  tbie  piece,  being 
both  made  to  apparently  touch  the  mercury,  prevent  any  error  from  pa- 
rallax by  the  uncertain  position  of  the  eye  in  taking  the  observation. 

7.  The  glass  tubes  are  formed  in  four  parts,  the  upper  is  11  inches 
long,  and  at  bottom  W  drawn  out  into  a  capillary  quill  2  inches  long^  A 
piece  of  tube,  of  a  little  larger  diameter,  and  four  inches  long,  is  soldered 
to  this  tube,  above  the  contraction,  so  that  the  capillary  quill  projects 
free  two  inches  into  the  centre  of  this  short  piece  of  tube.  To  the  other 
end  of  thiH  bhort  piece  is  soldered  the  rest  of  the  tube,  which  ia  bent 
up  as  usual  in  syphon  barometers,  and  the  recurved  end  is  finished  as  in 
Guy  Lus^ucV  pUin  with  a  small  lateral  hole,  over  which  a  piece  of  wash 
leather  is  ti(;htly  bound,  or  a  capillary  glass  quill  3  inches  long  is  insert* 
ed  into  the  end  and  soldered,  and  a  piece  of  wash  leather  is  tied  over 
the  outer  orifice.  If  the  tube  is  of  the  latter  construction,  it  is  neces- 
sary to  be  cnreful  after  setting  up  the  instrument  to  oscillate  the  mer« 
cury  up  to  the  summit  of  the  tube,  so  as  to  draw  out  any  small  portion 
of  mercury  from  the  quill,  which  would  make  the  mercurial  column 
stand  too  high.  By  the  capillary  quill  in  the  centre  of  the  tube  no  por- 
tion of  air  can  get  into  the  top,  and  the  tube  is  in  no  way  affected  by 
any  portion  of  air  which  may  get  into  the  lower  part.  As  thick  tubes 
cannot  be  sol-lered  together  in  the  above  manner,  these  tubes  are  neces- 
sarily slight,  but  packing  with  India  rubber,  so  as  to  support  them 
closely,  for  which  Messrs.  Jones  have  my  directions,  they  are  rendered 
quite  as  safe  in  carriage  as  any  others.  The  price  charged  for  these 
instruments  by  the  makers  was  7  guineas  each,  and  one  very  great  ad« 
vanta^^e  in  them  is  that  fresh  tubes  can  be  inserted  in  a  few  minutes, 
which  no  other  kind  of  portable  barometer  will  admit  of. 

8.  A  very  great  advantage  in  syphon  barometers  is  that  the  capil* 
lary  action  of  the  tubes  is  neutralized,  which,  in  India,  where  but  few 
opportunities  of  comparing  barometers  occur,  is  not  to  be  lightly  re- 
garded. Experiments  have  not  yet  decided  what  the  true  capillary 
action  in  barometer  tubes  really  is,  and  in  Daniers  Essays  it  is  plain- 
ly shown  that  capillary  action  in  the  same  tube  differs  according  to 
circumstances. 
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^  '9-  Daniel  has  poiii4|d  out  that  many  bafemet^  are  made  and  sold 
lo  London,  the  tabes  of  which  are  not  botM,  and  the  divisions  aie  laid 
off  by  compariaonfrith  other  iostrnm^plB*  •Sthis  is  also  oflen  frauaulent^ 
ly  done  with  instruments  for  exportation,  and  when  they  are  made 
Mrith'ttoe  cisterns,  this  fraud  ia  difficult  to  detect,  but  in  syphon  baro- 
«  metm  is  eaaUj  ^discov^rcd,  because  the  mercury  in  an  unboiled  tube 
win  not  stand  within  ah  ]£cb  nearly  of  its  proper  altitude,  and  if  the 
divisions  haye  been  laid  off  irom  the  ends  of  the  mercurial  column  instead 
of  from  a  central  point,  the  dl^ta^ce  between  the  divisions,  as  numbered 
on  the  top  and  bottom  parts  'of  the  instrument,- will  not  be  found  to 
agree.  Thus  between  7  oo  the  lower  paitf  and  7  on  the  upper  part, 
•hould  be  14  inches  exactly  ;^if  it  is  less,  then  thtf'iflitiiiment  has  been 
improperly  made. 

-10.  Those  who  have  sufficient  mechanical  skill  and  ingenuity  to  boil 
the  tubea  themselves,  may  provide  themselves  with  instruments  like  the 
syphons  above  described  at  a  much  lower  price  by  ordering  the  brass 
cases  without  tubes,  and  a  stock  of  empty  tubes  to  be  sent ;  for  which 
Messrs.  Jones  charge  only  8  shillings  each,  lliese  tubes  are  sent  out  in 
two  pieces ;  the  recurved  part  being  separated,  and  to  be.  attached  at  the 
lamp;  But  the  method  by  which  I  prefer  to  fit  them  up,  is  the  following. 
I  bend  the' end  of  the  long  part  at  right  angles,  and  then  cut  it  off  close 
to  the  side,  so  that  a  piece  of  2  or  3  tenths  of  an  inch  projects ;  I  then 
fill  the  tube  with  water,  and  then  with  mercury,  and  free  the  upper  part 
from  air,  as  hereafter  described.  I  then  heat  the  closed  end  gradually 
over  a  chauffer,  and  make  all  the  moisture  simmer  up  to  the  open  end, 
carrying  the  tube  gradually  across  the  fire.  The  closed  end  is  then  again 
heated  (the  tube  being  held  at  an  angle  of  20  degrees  with  the  horizon), 
until  the  mercury  first  becomes  speckled  and  then  forms  large  bubbles, 
which  by  making  the  tubes  revolve,  are  carried  gradually  and  spirally 
towards  the  open  end,  collecting  all  the  smaller  bubbles  in  their  way. 
The  mercury  must  never  be  allowed  to  boil  and  snap,  fur  if  this  is  al- 
lowed, minute  portions  of  gas,  hardly  visible  when  cold,  are  carried  down 
towards  the  closed  end,  and  cannot  be  removed  except  as  directed.  The 
gas  I  consider  to  be  probably  hydrogen,  evolved  from  the  decomposition 
of  minuto  organic  substances  in  the  tube.  I  find  by  frequent  experi- 
ment that  filling  the  tube  first  with  water  is  the  best  method  to  get  all 
the  air  out,  instead  of  carefully  drying  the  tube  as  generally  directed. 
The  tube  being  properly  b(^d,  the  part  for  the  recurved  end  is  to  be 
sealed  at  the  lamp,  and  the  erid  finished  as  customary  by  blowing,  and 
then  the  rounded  end  of  a  rod  of  glass  being  applied  to  the  side  of  the 
tube,  I  an  inch  from  the  sealed  end,  and  this  being  pulled  when  the 
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tube  18  softened,  a  little  cone  is  easily  pulled  out.  The  end  of  this  is  to 
be  broken  off,  and  the  hole  thus  made  opened  and  finished,  to  receive 
the  bent  end  of  the  long  tuba.  The  two  tubes  are  then  tied  strongly 
together  with  thread,  and  small  pieces  of  cork  between,  and  then  the 
junction  between  the  tubes  is  to  be  made  good  with  sealing  wax,  and 
when  cold,  an  inch  of  mercury  being  poured  into  the  recurved  end,  the 
tube  is  finished.  Two  tubes  thus  constructed,  I  have  found  by  hourly 
observations  for  many  days,  never  to  differ  one-hundredth  part  of  en 
inch. 

II.    But  the  best  and  most  portable  kind  of  barometer  for  India,   is 
with  tubes  to  be  filled  wei^  they  can  be  carried  empty,  and  therefore  are 
not  liable  to  accident,  and  when   wanted  can   be  filled  in  five  minutes* 
The  late  Mr.  James  Prinsep,  in  the  Journal  of  the  Asiatic   So>-iety  of 
Bengal,  has  pointed  out  the  advantage  of  this  plan,  and  by  frequent  ex- 
periment, and  during  long  continued  series  of  observations,   I  find  tubes 
thus  filled  are  perfectly  comparable  together,  and  al^)o  with  boiled  tubes ; 
the  only  precaution  necessary  is  to  make  the  column  of  mercury  touch 
the  top  of  the  tube  by  inclining  the  instrument  about  a  minute  before  each 
observation.    To  fill  tubes  thus,    I  use  a  little  funnel  of  iron  with  a 
small  point  and  capillary  tube  attached  to  it.     Having  filled  the  tube 
with  mercury,  it  is  to  be  set  upright  in  some  mercury  in  a  cup,  on  which 
half  an  inch  of  distilled  or  rain  or  any  clean  water  has  been  poured.     Hy 
raising  the  end  of  the  tube  a  little  above  the  mercury,  all  the  mercury 
in  the  tube  will  diescend,  and  its  place  be  supplied  with  water.    The 
tube  is  to  be  then  refilled  with  mercury,  and  again   set  up  in  the  cup» 
and  again  raised  a  little,  so  as  to  let  one  inch  of  water  only  ascend  to 
the  top  of  the  tube.    A  quantity  of  air  bubbles  extracted  frum  the  water 
will  ascend  into  the  vacuum,  and  the  column  of  mercury  is  to   be  oscil* 
lated  to  assist  their  escape.    The  tube  is  then  to  be  inclined  until  it  is 
filled,  and  the  end  being  closed  with  the  finger,  it  is  to  be  removed  from 
the  cup  and  inverted.    The  bubbles  of  air  which  had  collected  in  the  top 
of  the  tube  will  now  ascend  to  the  open  end,  as  also  the  water  which 
had  been  exposed  in  the  vacuum.     Mercury  is  then   to  be  poured  in 
until  the  water  has  reached  the  open  end,  and  the  tube  is  then  to  be  set 
np  again  in  the  mercury,  and  while  upright  the  end  is  to  be  closed  by  the 
finger,  and  inverted,  by  which  the  rest  of  the  moisture  in  the  bottom 
of  the  tube  will  be  exposed  to  the  vacuum  ;  afler  which  the   tube  is  to 
be  again  immersed  in  the   mercury  in  the   cup,   the  vacuum  being  still 
preserved  with    tlie   finger,  which  is  then  to  be    gradually  removed. 
The    tube    is    now  to    be   gradually    and    very  gently  inclined    until 
the  water  touches  the  top,   and  it  is  then  to  be  removed  aud     in- 
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•rerted,  when  any  bubbles  of  air  in  the  top  will  ascend  to  the  open 
end,  the  water  in  the  tube  assisting  its  escape  upwards.  The  tube  is  then 
to  be  completely  Blled  with  mercury,  and  allowed  to  stand  five  minutes, 
for  the  mercury  to  settle  down.  On  setting  it  up  now  in  the  mercury, 
if  the  operation  has  been  properly  done,  it  will  be  found  that  the  mercury 
will  not  fall  in  the  tube,  unless  the  tube  is  jarred  heavily  against  thebot- 
tom'Of  the  cup,  shewing  thereby  that  the  air  has  been  completely  ez« 
tracted.  £^ en  when  dirty,  the  tubes  answer  nearly  as  well  when  thus 
filled.  Quilled  tubes  as  before  described  may  be  thus  used,  and  they 
are  easier  freed  from  air  than  the  common  plain  tubes.  As  they 
«re  not  required  to  be  heated  it  ia  unnecessary  to  solder  tha 
parts  together,  and  the  upper  quilled  part  may  be  made  only  six 
inches  in  length,  and  the  lower  portion  may  be  joined  to  the  upper  by  a 
sealing  wax  j«int.  When  such  tubes  are  required  for  high  altitudes 
where  the  mercurial  column  is  less  than  24  inches  in  length,  the  lower 
portion  of  the  tube  may  be  shortened,  by  cracking  off  a  piece,  as  it  is 
better  to  keep  the  top  part  as  short  as  possible,  it  being  then  most  easily 
fxwed  of  air. 

12.    The  instrument  which  I  prefer  for  measuring  the  altitude  of 
the  mercury  is  very  portable  and   simple,  and  Meslrs.  Jones  have  the  ^ 
mimite  directions  necessary  for  making  it.     The  following  is  a  general 
description  of  it.  It  is  formed  of  a  solid  piece  of  dry  mahogany,  39  inches 
long,  2  inches  wide,  and  1 J  inches  thick^along  the  centre  to  withia 
2  inches  of  each  end,  a  groove  three-quarter  inch  broad  and  thf  same  in 
depth  is  hollowed  out.    Across  the   bottom  of  this  groove  a  piece  of 
plate  glass  1  ^  inches  wide  is  let  in  level  with  the  face  of  the  piece  of 
wood.    This  glass  forms  the  cistern  for  the  bottom  of  the  t^be,  ^ikI 
allow)  the  surface  of  the  mercury  to  be  distinctly  seen.     The   tube  is 
laid  in  this  groove  loosely  with  cotton,  and  a  flat  piece  of  brasSi  whicbge 
turns  on  a  pivot  across  the  top  of  the  groove,  keeps  it  in   its  place.    > 
The-wood  on  the  right  side  of  the  groove  is  cut  away  to  allow  a  brass 
bar,  six- tenth  inch  wide,  and  quarter  inch  thick,  and  32  inches  long,  to  be 
fitted  in  there.    This  bar  is  divided  into  inches  from  a  standard  scale, 
at  a  noted  temperature,  and  serves  to  measure  the  length  of  the  column. 
It  is  not  fixed,  but  can  be  moved  up  and  down  about  ^  inch  by  an  ad- 
justing screw,  to  allow  an  ivory  point  which  it  bears  on  its  lower  end 
to  be  brought  into  exact  contact  with  the  surface  of  the  mercury  in  the 
cistern.    The  vernier  slides  on  the  upper  part  of  this  bar,   and  has  an 
adjusting  screw  also.    The  tongue  atJached  to  the   vernier  turns  on  a 
hinge  joint  to  give  room  for  putting  in  the  tube,     A  cover,  formed  of  a 
piece  of  maliogany  of  the  same  length  and  breadth,   and  }  inch  thick,  is 
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attached  to  the  left  tide  of  the  instrument  by  three  hingei,  and  dowt 
by  3  hooks  and  a  small  lock  and  key.  Hollows  cut  out  in  the  cofOt 
admit  the  heads  of  the  adjusting  screws,  and  in  it  are  also  iftibedded  a 
smuU  delicate  thermometer,  a  hook  with  a  conical '  screw,  to  screw  into 
a  tree  or  post,  to  hang  the  instrument  on,  and  an  iyoiy  plate  with  Um 
aqueous  tension  in  inches  engraved  on  it  from  32^  to  120^  of  Fahren* 
heits.  A  brass  swivel  ring  attached  to  the  top  screw  serves'to  hatig.the 
instrument  up  by. 

'13.    To  take  an  observation  the  tube  is  filled  as  directed  above,  and 
the  case  being  held  by  an  assistant  to  an  angle  of  45^  with  the  lower 
end  over  a  plate,  or  handkerchief  on  the  ground,  the  cistern  is  filled  with 
mercury  until  it  runs  over.    In  this  the  end  of  the  tube  is   immersed 
while  closed  with  the  finger,  and  it  is  then  laid  in  the  groove,  the  ■ecur« 
iug  piece  of  brass  turned  down,  and  the  instrument  held  vertical,  tlie 
surplus  mercury  in  the  cistern  running  over  into  tfce  plate  or   Kandker- 
*  chief.    The  bar  is  then  screwed  up  asfivaait  will  move,  and  some  of  ^  ' 
the  mercury  in  the  cistern,  is  allowed  to  run  out,  by  a  little  channel  # 
through  the  wood,  which  is  stopped  by  an  ivory  pin  ;    until  the  end  oC*^ 
the  ivory  pin  attached  to  the  bar  becomes  visible  (which  prqjects  ftbout     • 
six-tenth  ^ches  beTow  the  edge  of  the  glass  plate).   The  point  it  then 
brought  into  exact  contact  with  the  mercury  in  the  cistern  by  the  ad« 
justing  screw,  and  the  height  read  off  by  the  vernier.     As  tubfc  ^  an    ^ 
iDchttiameter  in  the  upperjpart,  can  be  used  in  this  manner,  the  effect  of 
capillar};  attraction  is  avoided,  and  the  length  of  the  mercurial  columi^  '" 
added  to  the  aqueous  tension  for  the  temperature,  gives  the  correctf^ 
pressure,  with  a  degree  of  precision  never  exceeded  in  portable  barome-  .« 
ters,  and  comparable  even  with  the  best  standard  instruments.  . 

14.  In  publishing  barometrical  observations,  whether  for  altitiulea  or  ■ 
;  for  a  series  of  meteorological  observations,  observers  should  be  alwaya 
careful  to  describe  their  instruments,  and  to  give  certain  evidence  of  th^ 
being  in  good  order.  For  want  of  this  many  series  of  observations  Ye- 
cordcd,  are  hardly  worth  the  trouble  of  making  them  ;  and  it  must  be 
recollected,  that  having  compared  a  barometer  at  one  time  with  a  stand- 
ard instrument,  is  no  proof  of  its  being  in  good  order  at  another.  It 
might  seem  to  some  that  the  last  remark  was  somewhat  gratuitoaa, 
but  in  turning  over  some  recorded  meteorological  observations,  I 
find  a  gentleman  remarking  that  his  barometer  "  had  been  compared 
^ith  ]Mr.  Prinsep's  standards,  and  had  proved  correct,  and  that  it  had  i 
tince  been  emptied,  and  the  mercury  purified'' --which  is  almost  as 
murh  as  to  say  that  his  observations  were  worth  nothing,  although  Sir 
John  Herschel  in  remarking  on  them  was  too  polite  to  say  so.  In  general 
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a  single  tube  barometer  is  useless  for  nice  observations,  unless  it  has 
bten  compared  with  another,  even  if  it  is  in' good  order,  for  the  capil- 
lary action  in  the  tube  can  never  be  valued  unless  by  comparison  with  a 
barometer  which  can  be  depended  on.  The  double  syphon  tubes  I 
have  above  remarked  are  free  from  this  defect,  but  whatever  the  con- 
struction may  be,  the  mercury  in  a  good  boiled  tube  must  be  free  from 
tpecks  or  cloudiness  throughout  its  whole  length  ;  and  it  must  jar 
against  the  top  of  the  tube  (not  &iim/>),  as  a  bar  of  steel  might  be  sup- 
posed to  do. 

15.  Since  the  above  was  written,  I  have  had  the  opportunity  of 
examining  another  of  Newman's  barometers,  like  that  described  in  para. 
3,  and  I  found  the  lid  or  cover  of  the  cistern  so  shrunk  and  loose,  that 
Dearly  all  the  mercury  had  escaped,  and  also  (hat  the  tube  had  been 
attached  to  the  cover  by  glue  and  tow,  which,  in  the  damp  weather  in 
this  climate,  had  been  softened  so  much,  that  the  mercury  had  been  forced 
completdy  through  the  joint.  As  there  are  many  of  these  instruments 
in  India,  the  following  directions  regarding  them  may  be  useful. 

16.  Whenever  any  mercury  has  been  found  to  have  escaped  into  the 
caaeof  the  instrument,  it  may  be  generally  considered  as   certain,  that 
it  has  become  useless  until  put  again  into  order,  and  it  should   in  con« 
sequence  be  carefully  kept  with  the  cistern  upwards,  because  if  set  up- 
right, .tome  air  might  get  into  the  tube,  and  render  necessary  the  trouble 
of  reboiling  the  tube.  .  The  brass  ring  at  the  bottom  of  these  instruments 
has  6  brass  screws  in  it ;   the  three  nearest  the  wood  attach  the  ring  to 
the  wood,  the  lower  three  screws  are  screwed  into  the  wooden  lid  of  the 
cistern.    In  the  lower  piece  of  brass  by  which  the  bottom  of  the  cistern 
is  turned,  there  are  two  iron  screws,  which  open  into  the  cavity  of  the 
ciateni ;  care  must  be  therefore  taken  that  they  are  never  taken  out  ex- 
cept when  necessary  to  take  the  instrument  to  pieces.    The  three    brass 
screws  which  hold  the  cover  of  the  cistern  being  removed,  the  part  of 
the  cistern  which  is  movable  being  pulled,  the  cistern  and  tube  will 
come  out  easily,  but  great  care  must  be  taken  not  to  turn  it  round  in 
the  least,  which  would  snap  off  the  little  thermometer.    To  put  a  baro- 
meter of  this  kind  in  order,  if  any  air  has  got  into  the  tube,  the  first  thing 
to  do,  will  be  to  ascertain  if  the  lid  of  the  cistern  is  tight.    The  two  iron 
screws   in  the  movable    bottom  piece  being  removed,   the  brass  cap 
may  be  pulled  off  easily,  and  the  cistern  and  tube,  can  be  filled  with 
mercury  through  the  boles.    The  cistern  being  quite  full,  the  tube  is  to 
be  held  downwards,  and  the  bottom  of  the  cistern  turned  round  a  quarter 
turn.     The  tube  is  then  set  up  in  an  erect  position,   and  on  jerking  it 
slightly  up  and  down,  if  the  lid  of  the  cistern  is  loose,  the  mercury  will 
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spurt  out  in  radiating  streaniB,  all  round  the  juncture  with  the  ciateili. 
To  remove  the  cistenif  a  small  iron  screw  in  the  edge  of  it  matt  he 
sought  for  and  removed,  and  it  can  then  be  screwed  off  the  cover.  To 
remove  the  cover  of  the  cistern  from  the  tube,  it  must  be  soaked  for  a 
day  or  two  in  water  at  140  deg.  Farhcnheit  (hotter  would  break  tha 
Ihermometer),  which  will  soften  the  glue,  and  the  tube  and  thennometer 
must  both  be  pulled  out.  The  interior  of  the  tube  must  then  be  washed 
quite  rlean  by  filling  it  with  distilled  water,  and  emptying  it  agun  leve* 
ral  times.  Generally  a  little  dust  of  black  oxide  of  mercury  will  be 
found  in  it,  which  must  be  removed  by  dropping,  some  nitric  acid  into 
it,  and  washing  out  again  with  water.  The  tube  is  then  to  be  filled  wet 
with  mercury,  and  freed  from  air,  as  directed  in  para  1 1 ,  and  then 
boiled.  To  cement  the  cover  of  the  cistern  on  to  the  tube  again,  both 
the  tube  and  the  cover  being  made  hot,  some  sealing  wax  is  to  be  ap- 
plied around  the  tube,  and  the  cover  is  to  be  twisted  on,  while  the  was 
is  still  soft.  The  cistern  is  to  be  cemented  also  on  to  the  cover,  by  heat- 
ing it  strongly  over  a  charcoal  fire  until  it  is  hot  enough  to  melt  sealing 
wax,  and  some  wax  softened  in  the  candle  being  applied  all  round 
inside  the  screw,  the  cistern  being  held  by  a  thick  cloth  is  to  be  quick- 
ly screwed  again  on  to  the  cover.  When  all  is  cold,  the  hcAe  for  the 
theriitometer  is  to  be  closed  by  a  piece  of  soft  wood,  and  the  cistern 
being  filled  with  mercury  through  the  two  screw  holes,  the  bottom  is  to 
be  turned,  and  the  surplus  mercury  in  the  bottom  is  to  be  allowed  to 
run  out.  The  screws  having  been  inserted,  the  bottom  is  to  be  turned 
again  until  the  mark  on  the  two  pieces  shows  that  the  openings  coin- 
cide, and  the  tube  is  to  be  held  upright.  The  next  thing  is  to  insert 
the  thermometer,  which  is  now  to  be  put  into  its  place  and  cemented 
with  some  putty  made  by  rubbing  chalk  ffue  with  wood  oil,  which  will 
dry  in  a  couple  of  days.  But  as  the  thermometer  is  of  no  use,  as  it  will 
not  shew  the  temppiature  of  the  mercury  in  the  tube,  where  all  the 
hottest  mercury  of  course  ascends,  it  is  bett'»r  to  remove  it  altogether, 
and  to  stop  the  hole  tightly  with  a  deal  peg.  A  thermometer  attached 
ns  in  these  instruments,  is  the  more  inconvenient,  because  very  liable  to 
be  broken,  and  then  of  course  might  endanger  the  whole  instrument  by 
letting  the  mercury  out -of  the  cistern.  To  finish  the  barometer,  noth- 
ing more  is  afterwards  necessary  but  to  adjust  to  its  old  neutral  point, 
by  comparison  with  a  good  barometer,  by  adding  or  removing  a  little 
of  the  mercury  iu  the  cistern  by  the  screw  holes. 
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y.^ Account  of  the  Basava  Puran  ;^tke  principal  Book  used  as  a  rtH- 
giouM  Code  by  Ute  Janganu.—By  C.  P.  Bbown,  Usq, 

The  descriptiou  of  the  Jakgamr,  given  in  a  former  essay,  may  shew 
how  far  these  Vira  Saivas  diflter  in  their  creed  from  the  other  Hindus. 
To  ren.Ier  the  view  of  their  sUte  more  complete,  a  sketch  of  their 
popular  litaratum  may  be  advantitgeous.  Legendary  lore  is  puerile 
enough  in  all  countries ;  and  is  not  worse  in  India  than  that  which  pre- 
vailed in  Eurojie,  before  the  invention  of  printing.  That  of  the  Jan- 
gams  deserves  notice,  because  forming  the  creed  of  a  large  body  of 
Hindus,  who  venerate  the  Basava  Puran  as  sincerely  as  BrumiuK  do  the 
Ramayan. 

The  Puran  or  legend  of  B  isava  was  originally  composed  in  the  Te- 
lugu  language  by  Palacuiiki  Somanatha,  who  likewise  translated  the 
Pandit  Aradhya  CharUra  from  the  Carnataca  language.  This  poet 
lived  in  the  days  of  l*ratapa  Deva  Uayalu,  also  called  Praudha  Ravalu, 
who  appears  to  have  ruled  the  Telugu  country  from  A.  D.  145G  to 
1477.*  That  the  poet  was  cotemporary  with  this  piiuce  is  stated  in 
the  introduction  to  the  modernized  (padya  metre)  version  of  the  Puran. 
written  by  Pidu parti  Somaia. 

That  introduction  further  states  that  the  "  Charitra**  was  versiBed 
(written  in  padyams)  by  Sri  Natha,  the  well  known  poet  who  translated 
the  Naishadham  into  Telugu.f  Indeed  the  antiquated  style  in  which 
the  Puran  and  Chan tra  were  originally  composed,  is  (though  still  ex- 
tremely popular)  to  rude  and  inelegant  that  modern  poets  have  re- 
written these  works,  as  Dryden  and  Pope  have  lemodellcd  the  poems 
of  Chaucer  und  Donne. 

After  Somaia  had  traus^lated  the  Puran  into  padyams,  he  proceeded 
to  translate  the  Lil  i  from  Carnataca  verse  into  Telugu  dwipada.  His 
uncle  Basavaya  had  already  written  a  padya  version  of  the  Lila ;  as  also 
of  the  Dixa  Bodha^  the  PUla  Nayanar  CatJia  and  the  Bramfiottara 
Khandam.  None  of  these  works  equal  iu  beauty  of  style  thd  Puran 
and  Lila  in  the  modern  version,  written  (perhaps  about  A.  D.  1600)  by 
Somaia.  Hindus  are  always  apt  to  gi\e  a  fictitious  antiquity  to  their 
favourite  authors :  and  late  enquiries  have  shewn  me  that  the  dates 
mentioned  in  a  former  essay  require  correction. 

Some  of  the  more  popular  legends  are  contained  in  books  which  are  coa- 


*  See  the  ohroiiolou'ical  srrirs  of  kiiii;s.  framed  by  Cul.  Mackcuzie,  and  printed  iu 
Mr.  Campbell'*  Tciii^u  (iniunuui.— 8t>e  albO  note  at  end  of  thU  article. 

^  I  bare  not  luccei'drd  in  ubtatuiat;  Sti  NatUa'«  vcraiou:  but  luvc  ia  uy  puiscsaiou 
all  the  otlier  volumek  here  ittiiued. 
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Bidered  Puroa  Saioa  or  braminical ;  such  aa  the  story  ofBhallnM,  that  of 
"  Chennappa  the  savage,"  and  a  few  others ;  whicb  are  gmn  not  only  in  .Ij 
the  Basava  Puran  but  likewise  in  the  Sri^  CalahoMti  Mtthntmyamy  *fn  the 
Vaijayanti  Vilasam^  tlie  Vira  Bhadra  V^ayam^  the  Baja  Sekhara  CA«- 
ritra^  and  some  other  Cauarcse  and  Telugu  books,  not  wiitten  by  Jangami 
but  by  Brainins ;  and  accordingly  dedicated  not  to  Bas^a  but  to  Ganua 
or  Rama.  .  -t     '' 

These  legends,  again,  arc  distinct  from  t]||6e  (now  wh6By  obsolete) 
vihivh  are  given  in  the  Siva  Puran  and  Linga  Puran  :  of  these  a  sum- 
mary may  be  seen  in  the  preface  tu  Professor  W!l8on*s  translation  of  the 
Vishnu  Purau.  Here,  as  also  in  his  *'  Two  Lectures"  (lately  re-printed 
at  Madras*),  the  learned  professor  points  out  that  **  the  wise  look  upon 
'*  the  outward  emblem  as  nothing ;  and  contemplate  in  their  minds  the 
**  invisible  inscrutable  type ;  which  is  Siva  himid£-.  Whatever  may  have 
"  been  the  origin  of  this  form  of  worship  in-  India,  the  notions  upoir^ . 
*^  which  it  was  founded,  according  to  the  impure  ^ncies  of  Europepn.'*' 
'^  writers  arc  not  to  he  traced  in  even  the  Saiva  Puranas.**  « 

The  Siddhanta  Sikharam^  the  Siva  Siddhanta  Taniram^'  and  the 
Suprahhid  Agamam  do  indeed  describe  the  linganT;  but  theaa  are  bra* 
tninical  treatises  of  modern  days,  written  in  Sanscrit.  In  the  Tantras,  of 
which  an  outline  may  be  seen  iu  Professor  Wilion*!  Two  Lectures  (as 
also  iu  my  former  essay),  there  is  not  the  slightctt  allusion  to  the  lingam. 
.  In  the  books  now  to  be  described,  all  the  legends  inculcate  devotion  to 
this  image  of  Siva :  but  regarding  the  image,  or  its  drigiui  there  is  not 
a  single  syllabic. 

The  Puroa  Saiva  being  the  ancient  or  braminical  creed,  offers  homage 
to  the  image  placed  in  a  pagoda  or  iu  any  sacred  situation.  The  Jan- 
gama  or  Vira  Saioa  is  the  modern  anti-braminical  creed,t  wheniv  each 
individual  wears  the  image.  The  ancient  form  directs  pilgrimage,  pen- 
^  ance  and  sacrifice :  the  modern  substitutes  (Guru,  Linga,  Jangan:) 
devotion  to  the  teacher,  adoration  of  the  image,  and  benevolence  to 
the  fellow  worshipper.  The  older  form  admits  of  caste,  and  considers 
Bramios  as  sacred.  The  modern  rejects  caste,  and  certainly  teaches  no 
veneration  for  Bramins.  In  the  modern  creed  every  homage  is  paid  to 
Basava^  and  paid  exclusively  to  him  as  Sica :  paying  no  regard  to  Par- 
^-ati,  to  Ganesa,  to  Nandi,  or  any  other  attendant  on  Siva :  in  the  older 
or  braminical  system  (such  as  is  taught  in  the  Culahasti  Maliatmyam 

•  Oa  Mlc  at  the  Atheusum  LIbrarv. 
i  OppoiiDg  the  bramiuical  luperititiuiia  u  vehcmcuUy  as  the  Jl'af^abi   crewd  oppoiei 
the  olUei  Miuuluiau  sect*. 
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«LDd  other  books  named  with  it)  the  name  of  Basava  is   never  mentioned. 

The  Basava  Piwan  Imq  ■even  books,  containing  (in  the  original  Telugti 
d\fipada)  12,700  lines  ;  it  is  an  evident  imitation,  in  some  points,  of  the 
braminical  puranas ;  for  instance,  the  introduction  declares  that  to  pro<- 
nomice  the  three  syllables  Ba-sa^va,  and  the  syllables  Gu-ru,  is  a  means 
of  obtaining  heareo:  and  that  faith  (bhacti)  is  the  great  foundation  of 
good.  The  book  purports  to  be  a  series  of  legends  regarding  various  de- 
votees (bhacttllu)  or  zealots  wbo  attained/a/M  ;  and  details  the  miracles 
performed  by  tbese  "  worthiee.**  These  (in  imitation  of  the  braminical 
mode)  are  narrated  by  the  god  Siva  to  his  wife  Parvati  and  the  sage 
Narada.  The  book  opens  with  homage  paid  by  Siva  to  Basava,  who  is 
declared  to  be  an  incarnation  of  Nandi  (the  Apis  or  sacred  bull)  :  and 
a  few  of  the  latter  legends  arc  concerning  this  confessor  (Guru)  Basav- 
esa,  closing  with  his  de^th ;  but  the  greater  number  of  the  stories  have 
nothing  to  do  with  Basava,  and  merely  describe  the  devotion  of  various 
attots,  who  lived  in  ages  previoas  to  his  birth.  These  are  introduced 
as  being  narrated  by  Basava,  or  in  his  presence.  The  first  book  describes 
Basava*s  parentage  and  birth  as  given  in  the  former  essay ;  and  then 
gives  the  lb4owibg  details* 

In  his  eightfi  year  his  supposed  father,  being  a  Bramin,  wished  to 
invest  him  as  usual  with  the  braminical  thread :  appointing  him  a  (guru) 
confessor  or  teacher.  Bat  Basava  replied  the  great  Siva  is  my  teacher, 
and  I  desire  no  other.  The  father  tried  to  persuade  him  that  the  Brant' 
hachari  state,  into  which  this  rite  introduces  children  is  itself  emblema- 
tic  of  Siva.  These  words  greatly  offended  Basava,  who  replied  "you 
speak  ofordiairy  braminism  and  faith  (bhacti),  as  if  they  were  one  and 
the  same  :  whereas  the  y<yaa  rites  declare  bramanism  and  faith  to  be 
quite  distinct.  There  is  no  specific  form  of  God  as  a  visible  shape  : 
**  he  is  dead  in  his  works  who  believes  that  the  deity  can  dwell  in  a  «pe- 
*'  cific  form.  None  can  attain  eternal  happiness  unless  he  meditates  on 
^*  the  (lingam)  image,  using  the  six-syllabled  spell  (Om  Namasivaya) 
**  with  adoration,  and  the  rosary  (rudraxa)  and  ashes.  Further,  divine 
"  bliss  (linga-para-saukhyam)  has  not  been  expounded  even  in  the 
**  Vedas.  Some  assert  tliat  a  religious  profession  (bramhanyam)  and 
"  faith  (bhacti)  and  spiritual  intelligence  (darsanam)  are  all  one  ;  but 
**  profession  exists  merely  in  the  homage  paid  to  gods,  &c.  and  he  who 
**  thus  is  tied  to  works  has  not  faith.  There  is  a  wide  distinction  bc- 
**  twecn  profes-ion  (ftcharam)  and  faith.  Faith  in  the  god  is  the  hon- 
**  ourablc  wife  :  whereas  profession  is  the  (jara-strl)  harlot.  Consider 
**  that  Brahmins,  when  invested  with  the  thread  commence  the  rite  with 
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One  of  these  is  a  pious  woman  who  ponders  how  it  should  happen  that 
Siva  should  have  every  relation  excepting  a  mother.^  She  reflected  on 
the  grief  she  suffcicd  at  the  loss  of  her  own  mother  ;  and,  imagining  it 
might  comfort  him,  i^he  longed  and  prayed  to  become  bis  mother.  She 
thereupon  adopts  a  boy  ;  but,  to  try  her  faith  he  occasionally  abstainsf 
from  the  breast  as  a  fast.  She  imagines  the  boy  to  be  unwell,  and  as  he 
will  not  tell  what  ails  him,  she  is  about  to  knock  her  brains  out  (as  usual 
in  these  fables)  when  he  bursts  out  in  divine  form  as  Siva  :  and  ofl^ers  to 
grant  her  every  wish.  She  makes  no  request  and  he  bestows  on  her 
(sayujiam)  eternal  happiness  :  and  she  is  now  worshipped  as  saint  Am- 
mavva  :  having  been  a  mother  (amma)  to  Siva. 

A  man  and  his  wife  who  daily  oflered  boiled  milk  to  Siva  leave  home, 
directing  their  daughter  to  attend  the  god  daily.  She  one  day  put  the 
milk  before  him,  and  bowed  to  him  as  she  lefl  him  to  drink.  On  her 
return,  she  finds  he  had  not  dnmk  it.  She  begs  to  know  what  had  of* 
fended  him  :  as  he  remains  silent  she  offers  (as  usual)  to  knock  her  head 
against  the  wall ;  but  the  god  took  pity  on  her  and  drank  the  milk.  1  his 
he  continued  to  do  daily  until  it  happened  that  on  coming  out  she  met 
her  parents  who  asked  her  for  the  milk  in  the  vessel.  She  alleged  that 
the  idol  had  drunk  it.  This  they  disbelieved  as  he  did  not  eat  what  they 
ofiercd.  They  therefore  took  the  girl  to  the  image  to  repeat  the  story 
to  him.  She  bowed  to  the  figure  who  opened  his  bosom  ;  she  entered 
and  the  marble  closed  again.  Her  father  caught  her  by  the  hair  ;  which 
therefore  did  not  enter,  and  still  continues  to  grow  !  so  that  they  keep 
it  cropped.It     Could  }ou  desire  proof  more  complete  of  any  miracle  ? 

The  next  legends  are  yet  more  marvellous  :  but  they  certainly  have 
this  negative  merit,  that  they  are  free  from  the  foulness  of  the  bramini* 
cal  legends,  and  wc  find  none  of  the  curses  therein  inflicted,  as  absurd 
as  they  arc  cruel. 

Some  of  the  tides  are  merely  ludicrous.  Thus  one  of  these  simple- 
tons sees  a  statue  of  Siva  dancing.  He  imagines  the  god  is  contorted 
with  rheumatism.  The  story  ends  as  usual  by  the  god  carrying  his 
worshipper  to  (Cailas)  Olympus. 

*  Compare  the  Legend  of  Saint  Kentigero,  ai  narrated  in  the  second  roluine  of  Sou- 
they'a  iSli'r  Thomas  More  ;  or,  0)Uoquie»  on  the  Vrogreti  and  J'rospecU  q/  Socieip.  There 
we  even  find  the  story  of  a  fox  or  wolf  used  in  lieu  of  ahorse. 

f  Like  Saint  Nicholas,  the  vatron  of  thieves,  who  is  noticed  at  a  subsequent  page* 
"^'ben  au  infant  at  the  breast  he  fasted  on  A^'ednesdays  and  Fridays. 

t  There  is  a  similar  story  regarding  St.  Francis.  Compare  also  Napier^s  Lights  and 
Shades  of  Military  Life,  1840.  vol.  3.  p.  87,  the  story  of  a  crucifix,  the  nails  of  which  tliey 
are  obliged  to  cut  from  time  to  time, 
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The   next  legend  is  that  of  *'  Cannappa  the  (boya)   savage."     This 
story  is  remarkably  popular  ;  it  is  narrated  in  TciriouB  books  :  and  roanj 
Hindus  at  this  day  are  named  after    this  worthy.     In  the    Sri  Calahasti 
Mahatmyam  the  story  is  given  in  great  detail,   but  may   be   summed  up 
briefly.     Cannappa  (who  is  ono  of  the  silly  saints)  is  a  forester,    who  in 
a  dream  beholds  Siva  in  the  form  of  a  hermit  :  and  is  directed  to  plunge 
into  the  forest  to  seek  the  god.     He  next  day   pursues   a  wild  hog  into 
the  wood  ;  where  it  vanishes  and  he  6nds  an  image  of  the  lingam.     Here 
the  god  appears  to  him  :  the  lad  recognizing  him,  invites  the  god  home. 
The  god  was  silent,  and  Cannappa  imagined  this  might  be   the   effect  of 
hunger  :   so   he   went   to  bring  him   venison.      Another   story  is  here 
introduced   to   shew   how    the   giants    turned   themselves     into    wild 
animals,  in  the  hope  that  being  slain  by   the   blessed  hand  of  Cannappa 
they  should  obtain  (inoxam)  heaven.     Cannappa  now  daily  brought  flesh 
of  wild  hogs  and  detT  with  which   he  fed  the  god  :  but  a  Bramin   hermit 
who  lived   neir  the  spot   was   offended  that  Cannapa,  being  a   pariar  or 
outcast    should  thus  gain  the  favour  of  Siva,  while  he  himself  daily  exer-^ 
cised  an  unprofitable  devotion  and  offered  fruits  and  milk  to  the  image. 
Here  tho   Bramin  introduces  the  following  story.     Once   upon  a  time, 
a  devout  spider*  built   her  web  so  as  to  shade  the  image ;  which   a  de- 
vout but  jealous  elephant  tore  down  and  daily  bathed   the  god  :  which 
he  supposed  to  be  a  more  acceptable  homage  :  but  the   spider  became  a 
snake  and  got  into  his  trunk  and   killed   him.     Now  I,   a   weak  Bramin 
must  thus  contrive  by  cunning   to  kill  this   brawny  forester.     While  he 
thus  plotted,  the  god  determined  to  put  the  forester's  faith  to  proof.   There 
was  as  usual  a  single  eye  painted  on  the  image.     From  this  eye  Cannap- 
pa perceived  tears  were  flowing :  which  he  wiped  away  with  his  shoe  ;  and 
then  filled  his  mouth  with  water  which  he  spirted  over  the  image,   which 
now  poured  forth  a  stream  of  tears.     He  begged   to  know  what  was   the 
matter,  whether  the  god  was  in  want  of  food /or  his    wife  and  children. 
Perhaps,  said  he,  you  want  another  eye  :  if  so  take  one  of  mine  !  so   say- 
ing he  pulled  out  one  eye  and  presented  it  ;  but  the  image  still  wept :  so 
he  pulled  out  his  other  eye.     Whereupon  the   god  appeared  in   his  true 
form  and  restored  his  eyes.f 

The  poet  now  proceeds  to  extol  this  saint,  declaring  that  to  be  touch' 
ed  by  the  spittle^  and  the  shoe  of  this  saint  was  no  small  honour  to  Sioa, 


*  In  this  legend  Sri  is  asserted  to  be  a  Sanscrit  word  for  a  spider  ;  a  meaning  found 
in  no  lexicon. 

i  Compare  the  legend  of  Saint  Lucia  at  Naples,  vfho  in  like  manner  tore  out  her 
eyes,  and  had  them  restoied. 
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And  as  a  satisfactory  proof  of  this  story  he  refers  us  to  the  temple  at 
Calahasti,   where   the  image  of  Cannappa  stands  facing  the  image  of 
Siva.     There  they  Ji>6t  make  offerings    to  the  saint  and  then  ^'o«  the 
leavings  to  Siva  :  they  rinse  the  mouth  of  the  saint^  and  then  present  this 
as  holy  water  to  the  god  ! 

This  concludes  the  eight  legpnds  of  the  *'  childish  devotees  ;"  and 
they  are  not  represented  as  followers  of  Basava,  who  was  born  in  a  later 
age. 

The  Sri  Calahasti  legend  (a  separate  poem  in  four  books,  translated 
from  Tamil)  gives  this  story  with  the  additions  that  the  spider^  snake, 
and  elephant  {sri — and  cala — and  ha^ti)  mentioned  in  this  story  were 
adopted  by  Siva  as  his  devout  servants. 

The  next  legend  is  remarkably  popular,  and  has  furnished  the  theme 
of  several  poems.     It  is  the  Legend  of  Sri  Sailam,  a  pagoda  on  the  river 
Krishna  in  Curnool :  described  by  Colonel  Mackenzie  in  the  5th  vol.  of 
the  Asiatic  Researches. 

A    baron  named  Sacal  Esa  Madiraz  ruled  the  town  of  Nambi :  he 
was  a  great  musician,  and  devoted   his  talents   to  the    praise  of  Siva. 
Paying  a  visit  to  Mailarusu,  a  saint  who  lived  at  Sri  Sailam,  he   admir- 
ed that  sacred  bill :  and  particularly   the  quaking  or  dancing  hillocks  : 
[here  is  given  a  long  description  of  Sri  Sailam].     It  is  here  stated  that 
Mallarusu  was  in  fact  Mallic  Arjuna  :  a  personiBcation  of  Iswara :  and 
to   try  the  faith  of  his  visitor,  the  god  assumed  a  strange  shape,  wherein 
neither  his  head  nor  his  feet  were  visible.    The  pious  Madiraz  adored 
him  as  incomprehensible.     The  god  was  well  pleased  and  brought  him 
into  his  temple  where  he  invested  him  with   the  image^  and  told  him 
that  as  long  as  he   dwelt  on  earth   he  must  be  subject  to  the  (carma 
canda)  law  of  works.     But   Madiraz  refused  to  return   to  earth,  and 
thereupon   the  god  caused  a   tumma   tree  to  spring  from  the  soil,   and 
under  it  he   directed  him  to  dwell.     While  he  loJged  there  the  god 
again  approached  him  in  the  guise  of  a  herdsman,   and  began  to  hew 
down  the  bough   that   gave  him   shade,   while  he  sat  at  his  devotions. 
Madiraz  was  angry  and  forbade  him  to  commit  such  a  sin.    The  swain 
replied,  thy   being  angry  is  a  sin,  for  he  who  gives  way  to  anger  is  a 
sinner.     If  this  annoys  you,  you  may  go  and  seat  yourself  elsewhere. 
Have  you  never  heard  the  adage  of  the   flood,  at  which   a  bear  came 
swimming  down  the  stream  ?  a  man  thought  it  was  a  sheep,   and  in  at- 
tempting to  catch  it,  he  was  seized  by  the  bear.    Thus  you  sit  here  in 
the  hope  of  vanquishing  (maya)  the  earthly  passions,  and  are  yourself 
within  their  power,  as  the  man  was  seized  by  the  bear. 
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Madiraz,  however,  persisted  in  reviling  him :  while  he  replied  by 
prcacliiug  patience :  at  last  the  god  blazed  forth  undisguised.  There- 
upon Madiraz  entreats  to  know  how  eternal  happiness  was  to  be  at- 
tained :  and  is  answered  that  he  must  again  descend  to  earth  ;  that  at 
present  tliere  was  on  earth  the  great  saint  Basava  ;  and,  said  he,  go  and 
listen  to  his  preaching,  and  I  will  shortly  summon  the**  to  this  place.  Go 
now  to  the  city  of  Calyanam,  where  thou  shalt  find  Basava. 

On  hearing  these  words  the  saint  saluted  the  god,  and  the  next  mo* 
ment  found  himself  at  Calyanam  :  where  Basava  had  by  a  dream  been 
warned  of  his  approach  and  received  him  with  honour.  This  closes  the 
third  book. 

The  fourth  book  contains  the  life  of  a  celebrated  saint   named  Madi- 
rala  Ma^aiia,   who  was  a    washerman  by   trade,   and   one  of  Basava's 
earliest    proselytes.      lie     performs    great    miracles    ;     a     touch     of 
his     hand    slays     an    elephant     ;      and    a     second      touch     revives 
him.      This     man   and   other    devotees  liy   themselves   under  a  vow 
to  cherish  or  aid   the  Jangams  in   some  specific  mode,  such  as  washing, 
making  clothes  or   shoes,  &c.  for  them.     A  variety  of  such   stories  are 
here  inserted  as  being  related   by  Magaya   to   Basava.     One   saint  re- 
ceives a  sack  of  corn  from  a  woman  :  at  his  touch  they  vanish,  and  at 
the   same   moment   all  the  wealth  of  the  sender  disappears ;  this  being 
intended  as   a   punishment  for  her  feeling  pride,   at   making  so  liberal  a 
donation.     Another  saint  is  gifted  with  Siva*s  eye  (as  destructive  as  that 
of  the   caliph  Vnthek),   and  entering  a  Vishnu  temple,  he  consumes  the 
luckless  .ftaiue  of  the  god  !    Amther  d«'votee  named  Chiri  Tondan  Ambi 
is  extoUe  I  as  having,  with  his  wife,    hospitably   received  Siva  (disguised 
as  a  Jangam)  and  at  his  desire  to  be  feast.d  on  human  fleshy  he   and  his 
wife  roaxt  their  son  for  dinner.     On  sitting  down  to   table  the  god  desires 
thcin   to   call  their  fhild  to  dinner.     On  being  called  the  boy  re-appears 
alive.*     Hereupon    fhe  god   shines  forth    and   carries   the  whole   party 
home  with  I  im  to  Calasa. 

It  is  believed  that  this  Tondan  Ambi  was  in  thi^*  manner  carried  seven 
times  to  ^  ailasa  from  Canchi  :  and  is  to  repeat  the  journey  once  more 
at  some  future  period. 

Tlie  next  legends  are  equally  wild.  Narasinga  Nayanar  wa«i  king  of 
the  Chola  country  :  his  wife  one  day  went  t«»  worship  at  the  pagoda, 
and  happened  to  smell  to  one  of  the  flowers,  which  were  to  be  presented 
to  the  god :  whereupon  the  priest  cut  her  nose  off.     Her   husband  ap- 

*  Saint  Benran  pei formed  a  lioulftr  miracle  oa  a  pis*,  aa  ia  narrated  in  the  lib  of 
Saint  Kentigeiu. 
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proved  and  cut  her  hands  off.    Whereupon   Siva  blazed  forth,   restored 

his  wife  her  h'mbs,  nnd  carried  the  pair  to  Cailas. 
There  are  several  stories  to  show  how  Siva  was  born  in  various  placec 

as  the  son   of  vaiioiis  devout  women.     This   appears   to  be  a  mode  of 

stating  that  their  sons  were  pious  men. 

Several  of  these   saints   vitiate   their  sacrifices  by  a  feeling  of  pride  : 

whereupon  they  are  punished  in  various  modes. 
The  next  story  is  regarding  Miru  Mindu   Nainar  whose  faith  exalted 

him  so  greatly  that  Siva  (by  the  name  Yalmik-esa)  became  his  servant ; 
nay  his  slave,  and  pander.     The  other  devotees  hereupon  curse  both  the 

god  and  his  pet  as  equally  infamous.  ^*  At  these  words  the  god  was  so 
"  frightened  that  he  fled  and  took  his  pet  with  him  :  they  stole  round 
"  the  idol,  and  passing  under  its  front  they  ran  away  into  the  jungle*** 
Siva's  follower  Nandi  expressed  his  wonder  that  a  god  should  suffer 
such  distress  :  but  Siva  replies,  ^'  I  and  my  followers  are  one :  nor  can 
I  be  free  from  grief  while  they  suffer.  Indeed  on  a  former  occasion, 
when  a  devout  woman  was  ordered  by  the  king  to  proiiuce  a  militia  man, 
as  the  fee  on  her  land,  I  myself  went  and  served*  as  a  soldier  furnished 
by  her.**  This  "  shews  the  wonderful  power  of  faith  :  the  good  deeds 
of  a  former  birth  would  never  suffice  to  obtain  such  a  boon.  Wert  not 
thou  proud,  O  Nandi  thou  wouldst  attain  oneness  with  me." 
Here  Basava  is  informed  that   Nandi  ultimately  became   thoroughly 

humble  ;  and  this  gained  him  the  honour  of  canonization. 

**  And  next  to  faith,  charity  is  the  great  means  :  for  example  this 
Kambi  aAer  bestowing  all  he  had  on  the  poor,  proposed  even  to  bestow 
his  body  in  alms.  Be  began  by  cutting  off  his  hand  :  whereupon  he 
was  at  once  borne  to  Cailasa.** 

To  this  succeeds  a  series  of  miraculous  stories,  inculcating  bountiful* 
ness  to  the  poor  :  some  devotees  afler  reducing  themselves  to  poverty 
attempt  suicide  :  whereupon  they  are  as  usual  carried  to  Cailasa.  Seve- 
ral of  these  tales  are  interesting,  but  they  are  very  long.  One  of  these 
men  is  visited  by  Siva  disguised  as  a  Sudra  who  refuses  to  honour  the 
god  adored  by  his  Jangam  host  :  the  zeal  of  the  host  is  aroused  and  he 
attempts  to  slay  his  guest,  who  thereupon  displays  his  real  form  and 
carries  the  zealot  to   Cailasa. 

The  narrative  concludes  with  the  moral  that  faith  avails  nothing  if 
clogged   with  pride.    Pride  ruined  all  the  pious  acts  of  Nambi,  who 
therefore  long  lingered  on  earth, 

•  Parallel  to  the  Romish  lei^end  of  the  Vlrgia  Mary,  Uking  the  pUo«  and  doiag  the 
daty  of  a  devoat  nun  who  eloped  for  a  period  from  the  convent. 
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The  book  closes  with  praise  of  Basava  as  being  really  the  god  Siva. 

The  fifth  book  coinmences  with  the  life  of  a  very  celebrated  saint^ 
Kinnara  Bramhaya  (or,  Bramhaya  of  the  harp).  He  distributed  all  his 
goods  among  the  Jangams  und  then  lived  as  a  harper.  Hearing  of  Basa<- 
va's  liberality  to  all  the  worshippers  of  Siva  he  resorted  to  him.  After 
dwelling  with  him  for  some  time  Bramhaya  one  day  saw  a  (vitara)  gal- 
lan^  c  irrying  a  sheep  to  his  mistress.  The  sheep  escaped  and  ran  into 
the  temple  of  Siva.  Bramhaya  begged  it  might  be  ''pared,  on  the  plea 
that  it  had  thus  offtired  itself  for  sacrifice  :  so  he  offered  to  pay  for  it : 
the  price  being  half  a  (varaha)  pagoda  :  but  the  man  demanded  2,000 
pago  las  for  it.  This  money  he  obtained  and  paid.  The  man  then  got 
two  other  sheep  for  the  woman  ;  but  she  chose  to  demand  the  original 
sheep  alone.  He  therefore  attempted  to  wrest  the  sheep  from  Bramhaya 
who  in  the  struggle  cut  off  the  man*s  head.  His  relations  complained 
to  king  Bizzala,  who  sent  for  his  miuistiT  (Basava)  and  reproached  him 
with  the  deeds  of  his  fellow  zealots.  Basava  recommended  an  enquiry 
in'o  the  circumstances  on  the  spot.  The  king  therefore  repaired  to  the 
place,  and  ilie  god  was  called  on  to  bear  witness.  Siva  thereupon  burst 
forth  in  divine  form  in  flames  and  thunder,  which  ceased  at  their  entrea- 
ty :  tlif-  king  then  offered  homage  to  Bramhaya  who  consented  to  restore 
the  dead  man  to  lite. 

The  next  four  legends  arc  full  of  miracles,  but  they  are  not  so  popular 
as  to  call  for  notice.  We  may  remark  that  in  these  stories  Basava  is  by 
no  means  exalted  over  his  brother  zealots.  It  is  stated  that  (on  visit- 
ing a  very  charitable  woodman,  named  Moliga  Maraia)  Basava  looked 
upon  himself  as  sanctified  by  eating  in  the  bouse  of  so  excellent 
a  person  ;  he  even  envied  the  birds  and  beasts  that  were  at  this 
holy  abode.  On  Basava*s  offering  homage  to  Maraia,  he  replies  by 
attributing  divine  honours  to  Basava,  saying  all  I  do  is  by  thy  grace : 
Basava  is  much  shocked  at  this  homage,  and  replies,  have  mercy  on 
me  a  poor  inferior  creature  :  as  far  beneath  thee  as  a  crow  is  beneath  an 
eagle  ;  for  I  am  the  very  abode  of  all  sin.* 

The  next  legend  is  regarding  Cannada  Bramhaya,  a  saint  of  a  singular 
temperament,  being  (like  saint  Nicholas)  by  trade  a  housebreaker.  If 
on  breaking  into  a  house  he  found  that  the  inmates  were  worshippers 
of  Siva,  he  spared  them,  but  shewed  no  such  delicacy  towards  those  as  were 
Dot  of  the  true  faith.  He  once  was  digging  through  the  wall  of  king 
Bizzala's  treasury,  and  on  entering  he  met  Basava,  who  being  the  trea- 

•  His  crossing  the  river  diyshod  ii  taother  incident  pwalleled  in  the  legend  of  &uaC 
Kcntigern. 
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him,  but  removes  a  hump  from  his  back.     (This  is  one  of  the   legends 
told  in  the  Socca-Natha  Lila,  or,  Madhura  Puran). 

The  JaiDas  having  declared  they  would  acknowledge  no  proof  sav* 
that  b^  fire,  the  Rrainin  now  wrote  a  Siva  spell,  und  cast  it  into  the  flames 
"with  a  Jaina  spell  :  the  Jaiua  incantation  is  burnt,  and  the  other  is  pre- 
served. The  Jainas  now  propose  the  water  ordeal  :  and  the  writings 
of  both  creeds  are  cast  into  the  Cavary  ;  in  this  also  their  books  perish- 
ed, an<1  the  Saiva  books  floated. 

The  Siva  disputant,  who  is  named  Pilla  Nainar,  now  set  up  a  number 
of  iron  spikes  on  which  he  impaled  the  Jainas.  This  persecution  is 
countenanced  by  a  king.  Another  account  in  the  next  page  states  that 
the  Jainas  were  saved  because  they  embraced  the  Saiva  creed. 

These  stories  regarding  the  Saivas  and  Jainas,  appertain  to  an  age 
previous  to  that  of  Basava. 

The  same  narrator  adds  the  following  legend.  There  was  a  faithful 
devotee  named  Nanii  Nandi,  who  used  to  collect  ghee  (butter)  as  alms, 
wherewith  he  lighted  lamps  inr  the  temple  of  Siva.  J  he  Jainas  opposed 
him,  and  as  he  could  get  no  oil  he  complained  to  Siva,  u^ing  the  common 
threat  of  suicide.  The  god  thereupon  appeared  to  him,  and  desired  him 
to  fill  the  lamps  with  water  which  burnt  remarkably  well.  1  hen  the 
god  smote  all  the  cattle  that  supplied  the  oil  butter  :  and  the  people 
humbling  themselves  before  Nami  Nandi,  the  saint  restored  their  cattle 
to  life— and  they  embraced  the  Saiva  creed. 

Another  saint  named  Sankhya  Tonda,  lived  in  the  C'holi  countr}' :  he 
was  the  son  of  a  Buddhist,  and  as  he  could  no  where  find  men  who 
adored  Siva,  he  prayed  his  god  to  destroy  all  the  Jainas  ;  and,  added  he, 
until  thou  grantest  this  prayer,  1  will  daily  fling  three  stones  at  thee. 
At  last  Siva  appeared,  stretched  out  his  arms,  embraced  him  and  granted 
his  prayer  by  destroying  all  the  Jaiuas  in  the  town. 

The  next  legend  is  of  a  saint  named  Covvuri  Bramhaya,  who  held  dis- 
cussioDS  with  the  Jains,  and  as  they  demanded  a  miracle,  that  of  reviv- 
ing a  tree  from  its  ashes,  he  acce^>ted  the  challenge,  and  this  couvloced 
them. 

There  was  a  Jain  guru,  who  was  the  confessor  to  a  petty  prince  or 
baron  named  Desinga  Ballahu.  But  his  wife  Suggalavva,  had  a  Saiva 
named  Devara  Dasaya  as  her  spiritual  guide.  She  requested  him  to 
destroy  all  the  Jainas.  Butthe'Jins^  slandered  him  to  the  king,  who 
counselled  her  that  it  was  very  wrong  for  a  husband  and  wife   to  have 

*  Jina  or  Jina  Devs,  is  the  name  osed  for  the  deity  by  the  people  who  call  themselves 
Jios,  or  Jaioas. 
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separate  confessors.  She  was  offended  and  replied  that  a  penitent  it 
just  as  strongly  bound  to  the  confessor  (guru)  as  a  wife  is  to  her  husband. 
She  reminded  him  that  this  was  stipulated  at  the  time  of  their  marriage  : 
and  it  would  be  better  that  they  should  separate  than  break  that  promise. 
Assemble  your  Jins,  said  she,  and  let  them  dispute  with  my  confessor, 
and  let  the  termination  of  the  dispute  decide  our  cr«ed.  'J'his  debate 
took  place.  Devara  Dasaya  asserted  that  the  deity  (Siva)  pervaded  all 
the  universe.  They  replied,  if  your  god  fills  all  space,  it  surely  is  super- 
fluous to  assemble  in  temples  to  adore  him.  Dasaya  replied  : — "  The 
king  rules  the  whole  country,  but  it  does  not  hence  follow  that  every 
one  of  his  subjects  is  king.  There  is  no  occasion  to  attend  temples  as 
the  deity  is  present  with  us  all.  Consider,  the  Chandra  canta  stone 
(seleuites,  amber)  has  the  lunar  influence  inherent,  and  melts  at  the  lunar 
ray ;  so  does  the  heurt  of  the  pious  man  melt  at  the  divine  influence : 
for  in  him  the  deity  is  inherent.  If  we  desire  to  have  the  milk  of  the 
cow  we  must  buy  the  calf  too  :  for  it  alone  influences  the  udder  to  flow : 
thus  none  but  the  faithful  adorer  can  derive  any  good  from  worship. 
The  peart  shell  rejects  all  common  rain  and  is  impregnated  with  pearls 
only  by  the  genial  showers  of  (Swati)  the  asterism  Arcturus.  In  like 
manner  the  faithful  Yira  Saiva's  heart  expands  to  the  influence  of  Siva 
alone.'* 

They  then  asked  whether  Siva  was  the  body  or  the  soul  of  the  world. 
He  replied  '^  Life  and  its  properties  do  not  appertain  to  the  divine  being. 
The  living  soul  is  in  bondage  to  works  but  the  deity  acts  from  will  alone. 
The  deity  is  in  our  bodies,  latent,  as  fire  is  in  wood  or  oil  in  seeds :  co- 
existent and  hidden.** 

They  replied  saying,  you  say  that  Siva  fills  all  space,  and  add  that  the 
divine  influence  is  immortal :  while  the  vital  spark  is  mortal.  This 
should  be  proved.  Besides  there  must  be  one  common  principle  of  life 
extending  from  brutes  up  to  deity.     Explain  this. 

He  replied,  oil  exists  in  linseed  though  it  is  imperceptible.*  The 
deity  shall  be  attained  by  the  wise,  no  fool  can  attain  to  him  for  he  per- 
vades all  nature.  Of  this  I  will  convince  you  by  destroying  this  Jaina 
town  (a  town  named  Potla  Cheruva)  and  as  a  mark  of  my  power,  said 
he,  tell  me  what  is  in  this  jar — yerily  the  deity  is  therein.  So  saying 
he  produtfd  a  jar  containing  a  snake :  and  on  opening  it  the  snake  was 
found  metamorphosed  into  a  crystal  (lingam)  image.     This  convinced 

*  I  omit  tome  fuxther  argumentatioo,  which  is  tedioui,  and  just  m  inconclusive  is  the 
above. 
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his  opponents.    He  then  pulled  down  all  the  Jaina  temples  and   set  ap 
this  image  to  be  worshipped  under  the  name  Uttar  Eswara. 

The  next  legend  is  similar :  describing  the  setting  up  of  Saiva  images 
in  Jaina  temples.  The  next  is  yet  wilder.  The  Jainas  delude  a  Saivite 
who  is  blind,  into  one  of  their  temples  and  setting  hi»  face  ton^ards 
( Jin-eswara)  their  idol,  assure  him  it  is  (a  liiigam)  an  image  of  Sivu  :  he 
worships  it :  whereupon  the  Jaina  imiige  b\irn  to  pieces  and  iu  its  stead 
there  appeared  the  image  of  Siva. 

The  prince  Bizzala  (wlio  employed  Basava  as  his  minister)  now  op- 
poses the  Jangam  faith  ;  being  hiinself  a  Jain.  Oa  o  le  occasion  he  sets 
up  an  image  of  the  god  Gopala  [this  is  the  name  of  a  hraminical  god  : 
but  it  is  stated  that  tliis  was  done  merely  to  annoy  the  Virasaivas].  Ue 
desired  all  people  to  worship  tViis  image.  A  zealot  numed  Bai^ayyik  re* 
fuses  to  obey.  The  king  complains  of  this :  but  Basava  interpose  sta- 
ting that  if  Basaya  neglected  his  duties  he  merited  punishment  but  be 
could  not  be  expected  to  honour  a  new  god. 

The  next  legend  (told  in  the  braininical  puranas  likewise)  is   that  of 
Bhringi,  and  deserves  notice  (though  pitiably  silly)  merely  because  very 
popular.     This  Bhringi  was  a  devout  servant  of  biva  (Jupiter)   on   Rai- 
lasa  (Olympus)  and  wished  to  honour  Siva  in   the  rite  called  pradaxa" 
nam   (encircling  him,   circumambulation).     But  he  declined  paying  any 
homage  to  Parvati  (Juno)  and  as  Siva  was  in  the  (Arddhanari)  berma* 
phrodite  form"*  (the  right  half  of  his  body  being  male  and  the  left  fe* 
male)  Bhringi   asummed  the  form  of  a   {hhrhigam)   wasp  and  bored  a 
passage  for  himself  between  these  figures  :  thus  excluding    Parvati  from 
his  homage.     The  goddess  was  offended  at  this  and  by  a  curse  dried  up 
the  zealot's  body,  abstracting  all  his  flesh  and  blood,  and  reducing  him 
to  nobody.    To  comfort  him  Siva  presented  him  with  a  third  leg,  and  in 
this  reptile  shape   Bhringi  (Tripos   tripudians)   appears   in  all  the  Siva 
temples,  being  an  especial  favourite  with  the  god,  and   celebrated  as  a 
dancer,  though  a  dwarf.     Basava  tells  the  king  this  story  to  shew  the 
value  and  potency  of  faith. 

A  variety  of  other  legends  of  miracles  may  be  passed  ovpr;  as  desenr- 
ing  less  notice  than  a  dispute  regarding  the  comparative  potency  of 
Siva  and  Krishna,  who  is  the  great  god  of  the  Bramins.  The  sermon 
against  Krishna  is  delivered  in  the  presence  of  the  king  by  a  Jangam 
named  Bachi  Devaiia. 

Both  Krishna,  said  he,  and  all  the  other  gods  are  vastly    inferior  to 
Siva.     For,  were  they  really  mighty  bow  does  it  happen  that  they  cauoot 

*  See  the  prints  in  Moox's  Hiada  Psathsoa. 
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vindicate  themselves  nhen  raisfortunes  befal  them  ?    Neither  JaiDas  nor 
Biucldlias  worship  the  true  god.     Siva  alone  is  supreme. 

'J  lits  book  closes  with  a  violent  attack  (in  400  lines  of  verse)  on  the 
adorers  of  Krishna  (Vishnu)  who  is  declared  to  be  by  their  own  confes- 
sion not  only  a  sinner  but  subject  to  degradation  and  death  :  "  Vishnu  was 
finally  expelled  from  earth  for  his  crimes  and  took  refuge  in  the  ocean." 
Siva  is  declared  to  be  the  supreme  being,  "  one  of  whose  servants  would 
euffice  to  destroy  Vishnu  with  all  his  adorers."  At  the  close  of  this  dis- 
course, the  prince  (Bizzala)  renounces  the  new  braminical  god  (Gopala, 
or,  Kri^hna)  uhoin  he   had  lately  set  up. 

'i  he  seventh  »rnd  last  book  (containing more  than  2000  lines),  describes 
the  homage  pnid  by  Batava,  as  king's  minister,  to  various  pariar* 
saints  wlio  adore  Siva.  The  Bramins  complain  to  the  baron  (Bizzala)  of* 
this  conduct :  and  being  summoned,  Basava  brings  the  pariar  (sitting 
with  him  in  his  palankeen),  to  the  palace.  Being  therefore  excluded, 
Basava  spreads  his  shawl  at  the  gate  and  with  his  pariar  friend  seats 
himself  on  it.  The  king  reproaches  him  for  behaving  in  this  manner, 
setting  at  defiance  nil  the  rules  of  caste:  and  expresses  his  apprehension 
that  this  may  bring  a  curse  on  the  land  and  heaven  may  withhold  its 
rain. 

Basnva  replies  by  telling  some  8torie«»  to  prove  that  pariars  are  quite 
as  good  as  Bramins,  and  that  caste  itself  is  a  mere  braminical  device. 
He  states  that  "  the  Vedas  define  but  two  castes,  namely  (  pravartica 
and  nivartica)  the  acfioe  and  the  contemplatioe.  What  av.iil  castes  re- 
centl'  instituted  ?  Surely  faith  (bhacti)  i*  the  only  point  iu  which  one 
man  is  superior  to  another.  The  Bramins  here  present  are  totally  in- 
ferior to  this  pariar. 

Then  follow  other  extravagant  stories  wherein  "  the  dog  of  a  worship- 
per of  >iva  is  declared  as  good  as  any  worshipper  of  Vishnu" — Of  a 
snake  that  dies  as  a  punishment  for  biting  a  Jangam — Of  a  Jangam  girl 
who  considered  herself  defiled  because  touched  by  a  Bramin  woman  : 
•*  because  t*  nching  a  Bramin  would  be  a  defilement  even  to  the  dogs  of 
a   Saivite*8  house.    The  Bramins  are  annoyed  at  being  set  below  dogs, 


*  The  word  Pariar  is  originally  Tamil,  party,  plural  farej^er;  and  signifies  a  drummer 
(from  /Mirro.  a  drum  whpnce  parrayan).  For  the  pariahs  hold  the  hereditary  village 
riDplu^meiit  o(  Totp,  or  Fettiyaun:  answering  to  the  Saxon  villein,  or  serf  and  one  of 
th<  ir  stated  duties  is  to  Itat  the  drum  on  public  occasions.  The  Spaniards  hare  used  this 
Bindii  phrase  in  South  America:  where  they  apply  it  to  labourers  and  Indians:  from 
Brasil  too,  they  broti<iht  the  word  peon  which  there  sigoifles  either  «  (aot  soldier, 
hooscbold  servant,  or  a  laboarei  la  general. 
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and  affirm  that  at  least  a  dog  cannot  read  the  vedas  :  a  Jangam,  however, 
desires  his  dog  to  try,  and  it  succeeds  very  well. 

Besides,  Basava  assures  the  baron  that  in  many  houses  the  dogs  read 
the  vedas  quite  as  well  as  their  masters.    This  is  uot  impossible. 

A  zealot  hears  a  man  reading  the  legends  in  honour  of  Vishnu:  but 
avoiding  those  which  speak  of  Siva.  Unable  by  argument  to  persuade 
the  render  to  do  justice  to  his  patron  god,  he  killed  him. 

A  woman  who  is  a  leper  is  driven  out  of  the  town  by  the  Bramins : 
she  attempts  to  visit  a  Siva  temple  :  the  god  meets  and  heals  her,  and 
inflicts  the  leprosy  on  the  Bramins.  There  follow  many  more  miracles. 
Basava's  zealous  exertions  had  now  encouraged  the  Saivites  to  treat 
^the  Bramins  and  their  temples  with  great  neglect :  and  the  king  receives 
many  complaints  that  the  Jangams  were  gradually  infringing  ou  the 
rights  of  all  other  creeds.  Some  complaints  are  made  by  (boyas)  herds- 
m»^n  :  who  now  lost  the  dinners  (prasadam)  which  they  (aa  cowherds) 
had  hitherto  been  used  to  receive  from  those  who  formerly  worshipped 
at  the  temple  of  Siva. 

On  being  questioned  regarding  this  by  the  prince,  Basava  declares  that 
these  men  had  a  claim  to  the  (prasad)  blessed  food  bestowed  at  the  Siva 
temples,  but  bad  no  right  to  enter  the  houses  of  Jangams  nor  even  to 
see  their  food.  The  claimants  replied  that  at  Casi,  Gaya,  and  Prayaga 
(tlie  sacred  citiep),  they  enjoyed  this  privilege  :  and  therefore  claimed  it. 
he  unswcreil  that  they  could  claim  nothing  that  is  not  offered  at  a  Siva 
temple.  *'  We  of  the  Vira  Saiva  sect,  he  added,  will  not  even  tolerate 
the  si^ht  of  a  Saivite.  But,  said  he,  if  you  choose,  you  may  dine  with 
me  to-day  on  poison  ;  I  shall  be  happy  to  see  you." — The  story  ends  in 
Basava  eating  the  poison  with  impunity,  through  the  power  of  (prasadam) 
the  benediction  which  he  utters  over  the  food. 

Bizzala  then  looks  upon  Basava  as  more  mighty  than  Siva  himself 
as  having  swallowed  the  poison :  whereas  Siva  does  not  venture  to 
swallow  the  venom,  and  merely  holds  it  in  his  throat.  This  alludes  to  a 
well  known  story  regarding  Siva.  • 

On  another  occasion  Basava  is  invited  to  dine  in  company  with  some 
Bramins  and  declines  it :  because  he  will  not  eat  with  those  who  neglect 
to  bless  the  food  in  the  name  of  Siva. 

The  next  is  a  story  about  some  cows  which  are  faithfbl  to  Siva,  and 
refuse  food  offered  to  them  by  any  but  Jangams :  indeed,  they  will  not 
eat  until  they  behold  the  image  and  make  an  obeisance  to  it.  *^  Thus 
a  cow  in  the  house  of  a  devotee  has  more  religion  than  a  Sairite :  thao 
how  can  you  be  so  brutish  as  to  wash  the  feet  of  Bramins  ?*' 
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Another  devotee's  wife  bears  him  twins :  he  has  provided  only  one 
image,  which  as  usual,  he  hangs  at  the  neck  of  the  first  born,  and  for  want 
of  a  second  he  refuses  to  receive  the  second  infant.  This  is  applauded 
as  a  mark  of  great  devotion. 

Basava  further  says  to  the  baron,  "  How  can  I  convince  you  of  the 
supremacy  of  Siva?  it  is  as  idle  as  teaching  a  blind  man  what  light  is. 
Your  conduct  is  as  foolish  as  using  a  golden  plough,  and  then  sowing 
thistles.  Consider  h  >w  unavailing  were  the  sacrifices  offered  to  Bramint 
by  Gautama,  by  Dadhichi,  by  Daxa,  the  emperor  Bali  and  others  No 
honours  that  you  can  offer  to  Bramins  can  in  merit  equal  worship  offered 
to  the  (liugam)  image." 

His  friend  Ja^ad-Kcamallaxfi  convinced  of  the  folly  of  adoring  Bra- 
mins, and  offered  his  thanks  to  Basava :  who  now  spoke  to  him  in  con- 
fidence, saying  after  a  short  time  a  dreadful  crime  will  take  place  here : 
and  you  are  to  slay  him  who  commits  it :  aAer  which  Siva  will  appear 
visibly  to  you. 

There  were  two  brothers  named  Allaiia  and  Madhupaiia  constantly  ia 
attendance  upon  Basava:  the  baron  (Bizzala)  caused  their  eyes  to  be 
put  out,  but  Basava  and  the  other  worthies  restored  their  sight,  after 
which  they  blotted  out  all  the  accounts  kept  in  the  royal  treasury.  They 
DOW  sent  for  Jagadeca  Malla,  and  told  him  that  the  appointed  time  was 
come  for  him  to  slay  an  offender.  Basava  now  retired  from  the  town, 
which  was  immediately  filled  with  outrages,  »o  much  so  thnt  the  devo- 
tees fled  from  it.  Malla  was  appointed  to  put  the  baron  Bizzala  to  death 
but  went  home  without  effecting  this  His  mother  reproached  him  for 
failing  'o  obey  the  command  of  Basava.  She  said,  surely  had  they  wish- 
ed it  the  worthies  were  well  able  to  do  this  themselves  :  they  entrusted 
it  to  you  merely  as  a  favour  conferred  on  you.  If  you  disobey  them  I 
wish  you  may  become  a  dog  and  live  on   ( prasadam)  rice  given  as  alms. 

Hereupon  she  treated  him  as  a  dog,  and  threw  rice  on  the  floor  for 
him  to  eat.  Bat  the  other  worthies  came  to  console  him,  and  even  ate 
what  he  letl.  They  then  led  him  to  the  palace  of  Bizzala  whom  these 
thrt*e  men  slew.*  They  then  returned  home,  and  Malla  paid  homage 
to  his  mother.  Then  remorse  at  the  crime  made  them  seek  to  kill  them* 
selves,  but  their  god  Siva  appeared  visibly  and  carried  them  all  to 
Cailasa. 


*  This  murder  resemhlet  the  deed  committed  in  the  Houso  ef  Commons  on  30th  Dec 
1654  (see  Salmon's  Chroaolojifical  History),  when  s  qusker  wimn  led  several  people  dt« 
daring  that  he  was  iospired  to  slay  every  oua  who  sat  la  that  house. 
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After  the  death  of  Bizzala,*  Basava  retired  to  the  pagoda  at  Cudali 
Sangaweswaram,  and  prayed  to  Siva  to  take  him  to  himself.  Hereupon 
the  god  came  out  of  the  temple  and  appeared  in  visible  form,  and  oo 
being  adored  by  Basava  took  him  to  himself  (aikf/am,  unitedness,  one- 
ness, took  place),  while  the  people  sung  his  praise  :  and  thenceforward 
all  the  worthies  adored  Basava  as  being  Siva  himself. 

The  poet  concludes  by  apologizing  for  tlie  prosaic  style  in  which  he 
has  recorded  the  History  of  Basava. 


Id  a  former  essay,  on  the  Jangams,  it  has  b^cn  shewn  that  from  local 
records  the  death  of  Bizzala  appears  to  have  occurred  in  the  saca  year 
1090  or,  A.  D.  1168.  Dr.  Francis  Buchanan,  however,  gives  a  more 
remote  date  (857  years  earlier)  to  the  events  in  question.  He  states 
that  "  in  the  year  Vicrama  (3875  of  the  Kaliyugam),  Basava  went  with 
his  sister  to  Kalyanam**— and  specifies  that  this  corresponds  with  A,  D. 
775  ;  and  "  the  time  for  Basava's  remaining  on  earth  terminated  in  the 
year  Raxasa,  3511  of  the  Kaliyugam"— adding  that  this  corres- 
ponds ^ith  A.  D.  811  :  and  that  Basava's  **  absorption**  or  death  took 
place  on  Wednesday  the  first  of  Margarisiras,  at  21  hours  (ghurries)  of 
the  night.  Vide  Buchanan*s  Journal  in  Mysore  and  Caoara,  4 to,  vol.  3, 
p.  264. 

But  this  author  does  not  cite  proofs  of  the  dates  thus  minutely  sped* 
fied  :  and  the  later  calculation  (placing  the  death  of  Bizzala  in  A.  D. 
1168)  is  more  likely  to  be  correct. 

Somia  of  Pidupadu  (in  his  preface  to  his  Padya  version  of  the 
Furan)  states  that  his  ancestor,  Somanatha  of  Palacurru,  wrote  the 
dwipada  puran  in  the  days  of  a  prince  named  Pratapa  Rudra,  (This 
king  according  to  Colonel  Mackenzie  reigned  at  Warangole  from  A.  D. 
1456  to  1477).  And  he  adds  that  in  those  days  the  fear  of  the  ap« 
proaching  Mahomedan  rulers  was  prevalent.  This  agrees  with  the 
knovm  period  of  the  Mahomedan  invasion  of  Warangole.f  That  purao 
is  written  by  Somanatha  in  Tclugu  :  it  mentions  do  earlier  poem :  and 
is  considered  by  the  Jangams  as  their  most  ancient  record. 

The  strong  antipathy  that  exists  between  the  Bramins  and  the  Jan- 


*  It  will  be  reroombered  that  the  /aina  account  of  this  muTder  deviates  in  sereral  in* 
portant  particulai*  :  and  probably  is  the  true  account.  It  is  printed  byiMr.  Elliot  in  thifl 
Journal  for  1838.  page  213.  The  miraculous  abaorption  of  BaMva's  body  is  evidently 
meant  to  denote  that  he  was  not  buried. 

t  Bee  Brig!^*t  Mahomedan  Power  in  India,  vol.  8,  page  111,  date  of  A.  D.  1M6  tad 
pase  44S  of  A.  D.  1456. 
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gams  makes  each  party  avoid  mentioning  the  authors  respected  by  their 
opponents.  This  renders  a  comparison  of  dates  far  from  easy.  The 
Jaina  chronologists  mentioned  in  the  former  essay  have  perhaps  record- 
ed the  true  dates  of  the  history  :  and  the  precise  antiquity  of  the  puran 
is  interesting  to  those  who  cultivate  Telugu  literature  ;  because  the 
peculiarities  of  the  dialect  give  reason  to  believe  it  the  most  ancient 
existing  composition  in  the  language. 


POSTSCRIPT. 

Those  who  wish  well  to  the  literature  of  India  will  hail  with  pleasure 
a  notification  which  appears  in  the  Foreign  Quarterly   Reuiew,  regarding 
a  society   now  founded  in  London   **  for  the  advancement  of  Oriental 
Literature  by  the  publication  of  the    Original    Texts"     With   the  Earl 
OP  MuNSTER  as   President,  and  Professor   Wilson   as  Vice    Presideut, 
there  is  every  prospect  of  its  leading  to   results  highly  desirable.     The 
Devanagari  texts  may  be  best  published  in  Bengal  or  in   Europe  :  that 
type   being  foreign   to  Southern  India.     Rut  the  Telugu,  Canarese  and 
Tamil  printing  (including   Sanscrit  publications  in   those  alphabets)  to 
be  rapidly,  cheaply,  and  correctly  executed,  should  be  ordered  to  be  done 
at  Madras  and  other  towns,  where  we  find  an  abundance  of  presses  well 
supplied  with  the  requisite  types;  and  where  there  is  no  want  of  skilful 
compositors  who  are  themselves  natives. 

As  noticed  in  a  former  page  of  this  Journal*  it  is  much  to  be  re- 
gretted that  an  ample  collection  of  native  literature,  more  than  a  thou- 
sand volumes,  in  the  Telugu,  Tamil  and  Canarese  characters,  should  be 
removed  from  their  proper  sphere  and  lie  useless  in  London  ;  part  being 
at  the  India  Hocsb  and  part  at  the  Roy  al  Asiatic  Society's  Library  ; 
while  at  Madras  we  oflen  arc  at  a  loss  for  the  aid  they  might  afibrd. 
In  those  museums  I  found  some  volumes  (treated  as  mere  curiosities) 
which  if  transferred  to  Madras  might  do  solid  service  to  Indian  history 
and  literature.  Regarding  remote  times,  the  documents  are  not  want* 
ing :  books  of  a  date  earlier  than  the  Mahomedan  invasion  are  easil/ 
found.  But  the  bigotry  of  the  Mahomcdans  and  the  indifference  of  the 
English  renclered  the  survival  of  the  more  modern  native  literature 
precarious,  and  several  works  of  merit  may  now  depend  (as  did  the 
writings  of  PeiBDRus)  on  a  single  manuscript.  Because  during  these 
ages  of  neglect  a  volume  however  excellent,  was  but  seldom  transcrib- 

*  MadxasJouxail,  No*  2^,  pftge  177. 
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ed  ;  and  some  works  have  become  as  scarce  as  are  the  MSS.  of  Aristo* 
rHANBS.  Some  of  these  hnve  found  their  way  to  England  :  and  as  a 
case  in  point  there  is  a  work  (the  Pararoa  yoga  Vilasam,  in  Telugn) 
of  which  I  with  much  difficulty  obtained  one  copy  at  Masulipatam : 
two  others  (incomplete)  have  with  his  usual  kindness  been  transmitted 
to  me  by  Professor  Wilson  :  and  another  manuscript  I  discovered  at 
Oxi'OBD  in  the  Bodleian  library,  whence  I  yet  hope  to  obtain  per- 
mission to  borrow  it.  I  would  willingly  transmit  a  more  legible  copy 
along  with  it  in  returning  the  original,  which  if  left  to  its  fate  will  perhaps 
before  long  feast  the  worms. 


VI. —  On  th^  Structvre  of  the  Sevalik  HilU  and  the  Organic  Remaim 
found  in  them,-- By  Phobt  T.  Cautlet,  Esq.,  Capt,  Bengal  ArtiHerif^ 
F.  G,S.* 

The  mountains,  a  part  of  which  I  am  about  to  describe,  range  (with 
the  CX'  tption  of  the  debouchures  of  rivers)  almost  uninterruptedly  from 
the  Sutluj,  which  separates  the  territory  of  the  British  Government  from 
that  of  the  Sikh  chieftain,  Runjeet  Sing,  to  the  Burhampootnr  river,  and 
the  district  of  Cooch  Behar.  Their  general  bearing,  in  the  portion  near 
the  Sutluj,  is  N.  W  .  and  S  £  ;  hut  in  that  approaching  the  Bur- 
hampoctur,  it  is  many  points  nearer  direct  east  and  west.  They  lie  at 
the  foot  of  the  great  Flin!alayan  rhain,  with  which  they  are  Id  some 
parts  connected  by  u  huccc'^sion  of  low  mountains  ;  but  in  others,  as  in 
the  districts  under  review,  tliry  are  separated  by  valleys  from  three  to 
ten  milcH  in  width,  and  called  by  the  natives  Deyra  Dhoon,  Kearda 
Dhoon,  &c.,  or  the  ValU  y  of  DeyrH,  the  Valley  of  Kearda,  &c.  The 
highest  peaks  do  not  far  exc  eed  3000  feet,  and  the  generality  of  the  aum- 
mits  vary  from  2000  to  tioOO  above  the  level  of  the  sea.  It  is  neceatary, 
however,  to  premise,  that  my  observations  have*  not  extended  further 
eastward  than  the  Ganges;  and  that  whatever  I  may  record,  in  this 
paper,  beyond  that  river,  is  given  on  the  authority  of  others. 

Between  the  Ganges  and  Jumna  rivers,  this  line  of  mountains  is  sepa* 
rated  from  the  great  chain  of  the  Himalayas  by  the  Dhoon,  or  valley  of 
Deyra,  the  average  widtli  of  which  may  be  under  ten  miles.    At  the 

*  From  ihe  Trantactians  ^  the  Geological  Society  qf  London,  Secood  Series,  vol.  5. 
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Ganges,  or  sooth-eastern  extremity,  a  road  passes  between  the  chain  and 
the  river ;  and  no  difficulty  whatever  is  offered  to  the  approach  to  the 
valley.  At  the  opposite  or  Jumna  extremity,  on  the  contrary,  the  moun- 
tains are  in  many  places  scarped  into  the  river ;  and  the  footpath  used 
by  the  boat  and  raft  people,  in  an  irregular  track,  over  ridge  and  through 
hollow,  and  impinges  upon  the  river  at  those  points  only  where  the  stream, 
in  its  meandering  course,  strikes  the  opposite  side  of  the  channel.  The 
intermediate  roads,  or  gh^ts,  follow  the  rivers  or  hill- streams ;  fur  in 
such  an  utter  confusion  of  mountains,  any  other  passage  is  impossible. 
A  few  of  these  roads  are  passable  for  wheeled  carriages,  but  the  general- 
ity are  bad  footpaths.  Between  the  Jumna  and  the  Sutluj  are  two  other 
Tallc3's,  the  Keatda  and  the  Pinjore,  separated  from  each  other  bv  one 
of  those  complex  masses  of  mountains  which  connect  the  lower  with  the 
upper  Himalaya  range.  The  hills  are  generally  le^s  precipitous  in  this 
neighbourhood ;  and  the  iiigh«'r  points  and  ridges  are  separate  1  by 
valleys,  affording  a  drainage  to  the  country,  and  displaying  on  each  side 
high  and  beautiful  sections  of  the  stratification  These  valleys,  or  pla- 
teaux— for,  with  reference  to  the  rivers  runiiitig  below  them,  they  may 
be  considered  as  such  —vary  in  width,  but  extend  along  the  whole  course 
of  the  mountain-streams. 

As  much  confusion  m  ly  be  avoided,  in  the  absence  of  a  native  name 
for  the  whole  range  of  these  mountains  between  the  Sutluj  and  the  Bur- 
hampootur,  by  establishing  one,  which  may  be  considered  legitimate,  I 
wish  to  propose   that  of  Sevdlik,*   formerly   applied  to  the  portion  be- 

*  In  Smith's  Exotic  Botany,  vol.  i.  p.  9.,  is  the  description  of  the  Rhododendron  arbo-m 
reum:  he  refers  it  "  to  the  mountainous  tract  caUed  the  Sewalic  chain,  which  separates 
the  plains  of  Hindostan,  lietween  75**  ami  85*  E.  long,  from  the  Himalaya  mountains.  I 
make  the  quotation  for  the  ralue  of  the  nara(\  thouj^h  the  statement  is  evidently  wron;;; 
the  rhododendron  in  question  Kcowin};  in  the  Himalayas  themselves  at  a  high  elevation, 
and  in  company  with  oaks.  The  chain  separating  the  plains  of  ilindostan  from  the  HU 
nalayas,  which  is  the  one  now  under  review,  is  subject  to  a  mean  temperature  perf«>ctly 
inimical  to  oaks  and  the  RhorUyiendron  arb-jreum.  The  name  is  quoted  also  in  Dow's 
History,  and  in  gome  traditional  writings  in  the  possession  of  the  hi;(h  priest  or  Mahaat 
residing  at  Dey  ra.    The  derivation  supplied  by  the  high  priest  is  as  follows  :— 

•*  SiWALii.,  a  corruption  of  ShihwaUa,  a  name  i^ven  to  the  tract  of  mountains  between 
the  Jumna  and  the  Ganges,  from  having  been  the  residence  of  Aysho  >r  Shib.  a  name  of 
Mabadeo  and  his  son  Gun,  who,  under  th  e  form  of  an  elephant,  had  charge  of  the  wet« 
to'ly  portion,  from  the  village  of  Doodhli  to  the  Jumna  ;  which  portion  is  also  called 
Oungnjar  {gHjur,  elephant) :  the  portion  eastward  from  Doodhli,  or  between  that  Til- 
lage and  Uurdwar,  is  called  Deodhar,  from  its  being  the  especial  residence  of  Oeota,  or 
Aythoor  Shib.  The  whole  tract,  however,  between  the  Jumna  and  the  Ganges,  is  call* 
ed  Shibwalla,  or  tbe  babiteiion  of  SUib." 
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tween  the  Ganges  and  the  Jumna ;  a  name  which  appears  to  me  b'^tter 
than  that  of  the  "  Lower  Hills"  or  the  "  Sub- Himalayan,"  terms, 
equally  applicable  to  the  subordinate  ranges  northwards  of  the  Hima- 
layas. 

These  preliminary  observations  will  make  the  reader  acquainted 
with  the  field  of  our  fossil  discoveries ;  and  I  proceed  to  the  descrip- 
tion of  the  geological  features  of  the  tract.  The  formations  composing 
the  hills,  consist  of  beds  of  boulders  or  shingle,  either  loosely  mix- 
ed or  agglutinated  by  clay  and  carbonate  of  lime  ;  of  sands  of  yarioas 
degrees  of  consistency ;  of  marl  or  clay  conglomerate  ;*  and  of  ao  infinite 
variety  of  clays ;  the  two  latter  being  most  extensively  developed  to 
the  westward  of  the  Jumna.  The  strata  dip  from  15  to  35  degrees, 
generally  towards  the  north  ;  and  the  breadth  of  the  inclined  beds  is  from 
six  10  eight  miles. 

The  succession  of  the  strata  is  irregular,  with  the  exception  of  the 
shingle  in  the  more  northern  tracts,  where  it  appears  to  overlay  as  well 
as  to  alternate  with  the  sandstones;  whereas,  although  the  debris  is  in 
considerable  abundance  in  the  water-courses,  and  on  the  flanks  of  the 
hi:ls,  I  have  never  met  with  these  shingle-beds  south  of  the  most  north- 
ern half  of  the  hills.  A  similar  remark  applies  to  the  marl,  but  in  a 
contrary  direction,  as  it  occurs  only  to  the  south.  The  want  of  the 
marl  in  the  northern  sections  may  be  accounted  for,  by  suppossing  it  to 
have  been  either  a  local  deposition  or  a  general  one,  which  is  not  exposed 
th  roughout  its  entire  range. 

Although  I  consider  the  whole  of  this  tract  of  mountain  as  composed 
of  one  formation,  it  may  be  of  use  to  di\ide  the  portion  between  the 
Jumna  and  Ganges,  from  that  westward  of  the  former  river,  as  it  ap- 
pears to  me,  that  there  is  a  marked  difference  (as  before  stated)  in  the 
shingle  strata,  as  well  as  in  the  position  and  number  of  the  clay  beds  ; 
although  perhaps  nothing  further  than  would  be  exhibited  on  any  ex- 
tended line  of  country,  formed  of  debris  from  different  tracts  of  moun- 
tains. The  causes  which  upheaved  this  district,  apparently  acted  more 
energetically  in  the  contracted  surface  eastward  of  the  Jumna,  than 
in  that  to  the  westward ;  though,  in  the  latter,  the  surface  upheaved  is 
much  more  extended.     I  shall  therefore  divide  these  notes  into  two 

•  I  call  this  stratum  clay-eonglomerate.  the  beds  being  compoied  of  foments  of  aa 
indurated  clay,  oemeuted  together  by  clay,  sand,  and  carbonate  of  lime ;  the  clay  itself 
efiV}rTescing  strongly  with  acids.  The  rock  is,  in  general,  exceedingly  hard  and  tough. 
as  is  shown  in  those  patts  where  it  is  in  contact  with  the  stTMia  of  the  rivers,  which  ap« 
pear  to  have  had  little  power  upon  it. 
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sections;  the  first  consisting  of  the  tract  between  the  Jumna  and 
Ganges ;  the  second,  that  westward  of  the  Jumna.  To  commence,  there- 
fore, with  the  range  between  the  two  rivers. 

Hills  between  the  Jumna  and  Ganges. 

Shingle  and  Sandstonf. — The  beds  of  shingle  are  of  enormous  thick- 
ness, and  alternate  with  the  sandstone.     The  former  precis^'ly  resemble 
the  shingle  in  the  beds  of  the  existing  great  rivers  of  the  country,  and 
consist  of  boulders  of  granite,   gneiss,  mica   slate,  quartz,   hornblende 
schist,  and  traps;  and  every  other  rock,  through  which  these  rivers  hold 
their  course.     If  the  beds  of  the  Jumna  aud  Gang*  s  were  to  be  upheav- 
ed, in  the  same  way  as   those   of  former   rivers,    the  appearance  of  the 
strata  would  be  exactly  similar.     The  sandstone  consists  either  of  grains 
of  pure  quartz,  with  different  proportions  of  mica,   or  of  an  admixture  of 
the  other   ingredivnts   so  common  in  all  river  sands.     The   presence  of 
oxyd  of  iron  causes  a  great   variety  in  colour,  fr<;m  red  to  gray,  whilst 
the  induration  of  the  rock  appears  to   depend  on  the  proportion   of  car- 
bonate of  lime.     In  the  more  easterly  limit  opposite  flurdwar,  as  well  as 
other  places,    the  stone  is  quarried  for  building;  and  in  many  localities 
wher«  it  is   crystalline,    it  is  highly  valuable  in   architecture.     On   the 
Jumna  are  the  remains  of  an  ancient  hunting  palace,    built  by  the  em- 
peror Shah  Juhan  at  the  end  of  the  1 7th  century  ;    and  although  now  in 
utter  ruin,  amongst  its  fragments  are  capitals  of  columns,  and  scolloped 
arch  work,  &c.  cut  in  this  sandstone,  which  prove  it  to  be  well  adapted 
for  architectural  purposes.     It  is  easily  worked,  and  the  mixture  of  mica 
gives  two  splitting  surfaces.     On  exposure  to  weather,  however,  it  exfo- 
liates and  crumbles,  as  is  conspicuously   shown  in  some  lintels,  still  in 
position  at   Badshahmuhul.     The  colours  of  the  clays  are  endless  ;  and 
a  light  blue  variety,  which  is  found  under  the  marl,  as  well  as  higher  up 
in  the  series,  where  it  contains  fresh  water   shelis,  is  exceedingly  pure. 
The  strata  of  this  blue  clay  are  thin,  but  those  of  the  other  varieties  are 
of  all  dimensions. 

Z4rn''tf-— Carbonaceous  matter  occurs  throughout  the  sandstones,  either 
in  detached  fragments  exhibiting  vegetable  origin,  or  in  strata  or  seams 
composed  of  sandstone  and  lignite  in  equal  proportions.  Lignite  is  also 
found  in  the  marl,  but  generally  in  the  form  of  black  dust ;  leaving,  oa 
its  removal,  an  indistinct,  vegetable  impression.  In  one  instance,  I  also 
met  with  it  in  the  shingle  strata.  It  has  never  been  found  in  sufficient 
abundance  to  excite  an  inquiry  as  to  its  adaptation  for  oeconomioal  pur- 
poses ;  though  it  is  common  to  the  whole  of  this  tract  of  mountains. 
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Eastward  of  the  Gauges  it  has  heen  found,  to  the  north  of  the  Morada- 
bad  district ;  and  it  agrees  in  every   respect  with  that  found  elsewhere. 
It  has  also  been  met  with  at  points  still  more  easterly;  but  the  examin- 
ation of  that  tract  has  been  very  slight.    The  most   interesting   point  at 
which  I  have  found  lignite,  is  at  the  mouth  of  the  Kalowal.i  Pass,  one  of 
the   entrances   into  the   Deyra  Dhoon,   from  the  plains.     A    stratum  or 
bed  of  yellow  and  red  sand,   about  18  inches  thick,  is  there    completely 
charged  with  lignite,   either  in  long   flattened  masses,  or  in   transverse 
sections  of  trunks  of  trees,  which  show,  by  their  elliptical    form,   efiects 
of  vertical  pressure.     The  lignite,  in  these  cages,  constitutes  merely  the 
outer  covering ;    the  interior  of  the  trunk  being  composed  of  the  sand- 
stone matrix.     The  bed  is  enveloped  in  strata  of  tlie  marl,  abounding  io 
the  remains  of  animals  ;  and  both  the  lignite  bed  and  the  marl,    appear 
at  this  point  most  distinctly  to  have  been  deposited  in  a  hollow  ;  the 
beds,  at  their  lateral  extremities  gradually  attenuating,   until    they  meet 
the  sandstone  rock  ;  and  the  lower  surface  being  concave.     Although  the 
marl   is   evidently  limited  at  this  spot,  it  seems  to  exist  so  generally  in 
extended  strata,  that,  supposing  it  to  have  formed  tracts  of  marsh  land, 
those  tracts  must  have  been  very  extensive.     I  have  before   remarked, 
that  I  have  seen  the  marl  only  on  the  southern  limits  of  these   hills,  be- 
tween  the  Jumna  and  Ganges.     In   crossing  the  former  river,  however 
the  same  stratum,  with  the  same  organic  remains,   is  met  with   on  the 
north  of  the  mountain  ridge,  on  which  the  town  of  Nahun  stands.     Here 
the  upheavement  has  been  more  violent  than   elsewhere  ;  and  the  point 
of  junction  of  this  tract  with  the  higher  Himalayas  is  consequently  much 
dislocated.     It  is  necessary    to  state,   that  there  are  appearances  of 
trap*   in  the  neighbourhood  of  these  disturbances ;    a  fact  which  may 
lead  hereafter  to   an  interesting   geological   disquisition    on   the  point 
of  junction.     Fossil   wood,   apparently  dicotyledonous^  abounds  in  the 
sandstone     The  woody  fibre  is  generally  perfect,  but  impregnated  with 
the  sand.*»tone,  and  frequently  mixed  with  carbonaceous  matter ;  in  which 
case  the  fossil  is  black,  and  on  fracture   has  the  appearance  of  an  inti- 
mate mixture  of  coal  and  sand,  or  of  an  imperfect  coal.    The  only  re- 
mains of  animals  yet  found  are  fragments  of  tortoises. 

Marl^  with  Organic  Remains. — As  the  marl  is  in  greatest  abundance 
in  this  section,  I  will  now  give  an  account  of  its  organic  remains  ; 
confining  myself  to  classes  and  genera.  These  fossils  are  in  appearance 
perfect,  and  the  deep  black  colour  which   they  have  derived   from  hy- 

*  Dr.  Falconer  has  made  the  aame  obtervation.    Joum.  Asiatic  Soc.  Bengal,  voL  iv. 
p.  50 ;  Uate  of  communication,  3d  Janaary  1835. 
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drate  of  iron,  renders  them  orDameDUl.  The  medunary  cavities  are» 
in  many  cases,  tilled  ^ith  pyrites,  and  in  others  with  pure  white  cry- 
stallized carbonate  of  lime.  The  greater  part  of  the  fossils,  already 
procured,  is  from  the  deposit  in  the  Kalowala  Pass;  and  as  my  collec- 
tion is  not  only  large,  but  abundant  in  different  genera,  the  number 
already  found  in  such  a  limited  space,  indicates  the  great  variety  of 
animal  remains,  which  a  diUgent  and  extensive  search  may  produce. 
Teeth,  and  the  more  i)olid  part  of  the  bones,  are  found  in  the  greatest 
quantity.  Most  of  the  former  are  perfect,  and  as  sharp  in  their  outline 
as  when  the  animals  existed ;  and  even  in  the  fragments,  the  sharpness 
of  the  fracture  proves,  that  they  were  quietly  deposited  in  the  sedi- 
ment in  which  they  are  found.  The  following  is  a  list  of  the  fossils  al- 
ready discovered  in  the  marl : — 

Mammai^ia. 

Pachy^ermcUa Teeth,  and  the  remains  of  a  species  of  Anthracotherium, 

Camicora Genera  doubtful ;  but  some  of  the  teeth  correspond 

with  the  third  incisor  of  the  bear. 

Rodentia Rat,  and  a  small  variety  of  castor. 

RuminarUia Deer,  several  varieties,  and  one  molar  of  a   very  small 

species. 
SoUpeda Horse,  one  incisor,  and  one  molar  from  the  right   side 

of  the  upper  jaw  :  they  exhibit  a  peculiarity  in  the 

form  of  the  enamel  flexures. 

Reptiua. 

CrocodUia Q1inri6L    {Oavial  of  naturalists.)     Teeth  and  bonet 

in  abundance. 

Crocodile,    Teeth,  in  great  abundance,  fragments  of 
the  osseous  plates,  vertebrae,  and  other  bones. 
Chelonia Emys.    Fragments  of  the  plates  of  the  back  very  per- 
fect; also  ribs,   with  the  attached  osseous  part  of 
the  buckler. 

Tryonix,  Ditto,  ditto.  Some  marked  differences  ia 
the  form  and  position  of  the  rugous  surface  of  the 
fragments  of  the  buckler,  may  hereafter  point  out 
a  variety  of  species. 

Pisces. 

VerUhraandScales-'The  latter  doubtfUL 
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I'estacea. 

Bivalve,,, Imperfect,  but  resembling  Vwo,     Uftivalee  :  a  cast 

resembling  that  of  the    Paludina  of  the  present 
fresh- water.  • 
Besides  these    more   easily  determinable   remains,    there  have   been 
found  a  number  of  incisor  teeth,   which  I  cannot   assign  to  any  genus; 
also  quantities  of  bones,  in  fragments,  and  portions  of  ribs,  one   of  which 
must  have  belonged  to  a  large  animal ;  also  vertebrae,  matatarsal  or  car- 
pal bones,  &c.     With  the  exception  of  the  teeth,  the  remains  are  gene- 
rally in  fragments,  and  separated  ;  nor  does  it  appear  probable  that  we 
shall  meet  with  anything  approaching  to  a  complete  skeleton. 

In  the  tract  then  between  the  Jumna  and  Ganges,  the  fossil  remains 
as  yet  discovered  are  thus  disposed : — 
Shingle,  or  Gravel  Beds — Lignite,  scarce. 

Sandstone  Trunks  of  dicotyledonous  trees  in  great  abund- 
ance ;  lignite,  and  remains  of  reptiles. 

Marl •  •  •  Remains  of  mammafers,  reptiles,  tishes,  shells, 

^  and  lignite. 

*  The  mineral  products  are,   carbonate  oflhne,  the  general  cement  of 
the  whole  formation,   also  in   stalactites  and  stalagmites;    selenite,  in 
small  tabular   crystals  ;    and  pyrites,  but  apparently  in  the  neighbour- 
hood of  organic  remains  only.     Soda  abounds  throughout  the  mountains, 
efflorescing  on  the  shingle  and  sandstone  rocks;  and  the  presence  of 
this  alkali  may  explain  the  partial  disintegration  of  the  boulders  of  which 
the   shingle  is  composed  :    for,  I   believe,  I  am  right   in  asserting,   that 
every  variety  of  boulder,  from  granite  to  quartz  and  sandstones,  has  been 
acted  on :  and  when  it  ha{ipens  that  the  boulders  can  be   removed  entire 
from  the  bed,  they  fall  to  pieces,  either  after  exposure  to  the  air  for  t 
time,  or  by  pressure  of  the  hand  immediately.     With   regard  to  fractures 
in  some  of  the  boulders,  and  their  consolidation  on  different  planes,  as 
in  a  slip  of  strutitication,  no  remark  whatever  appears  requisite,  as  these 
are  the  necessary  consequences  of  that  movement,  which  raised  the  beds 
from  their  horizontal  position.    There  does  not  appear  to  be  any  further 
remark  necessary  on  this  tract,  more  than  can  be  reserved  for  the  gene- 
ral summary  ;  1  shall  therefore  proceed  to  describe  the  hills  westward  of 
the  J  umna. 


*  The  only  univalve  which  has  been  jet  found  in  the  marl  is  the  cast  aboTe-mention- 
cd,  frura  the  rock  north  of  Nahun.  1  have  euteiad  it  here,  considering,  as  1  do,  that 
the  depot!  ta  are  identical. 
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Hllls  West  of  th£   Jumna. 

These,  as  I  before  stated,   consist  of  the  same  series  of  shingle,  sand , 
clays,  and  marls;  but  they  differ,  in  the  beds  of  shingle  being  less  abun* 
dant,  although  equally  inclined,  and  in  containing  a  different  description 
of  boulder.     The  rolled  fragments  eastward  of  the  Jumna  are  all  of  pri- 
mary or  lower  rocks,  whilst  those  to  the  westward  are  confined  to  varie  • 
ties  of  clay  slate,  and  quartz      The  marl,    which,   between    the  Jumna 
and  Ganges  shows  itself  in   the   southern   limits,  is   here   exposed  at  a 
point  north  of  Nahun,  cropping  out  on  the  northern  slope  of  the  moun- 
tain ;  and  the  fossil  remains  res^'mblc  those  found  in  the  marl  eastward 
of  the  Jumna,  consisting  of  mammafers,  crocodiles,  tortoises,  fishes,  and 
shells.     From  Nahun  to  the  plains  there  is  a  succession  of  sandstones 
and  clays,  without  any  abundance  of  shingle.     The  sandstone,  which,  in 
the  vicinity  of  Nahun,   is  much   indurated,  and  used  for   building,   be- 
comes soAer  on  approaching  the  plains ;  long  before  reachinij  which,   the 
whole  formation  consists  of  an  interminable  succession  of  sandstones  and 
clays,   the  latter  being  in  the  greatest   abundance,  of  every   variety  of 
colour,   and  dipping,   on  an  average,  20**  to  the   north.     The  topogra- 
phical    outline    of    these     mountains,    shows   a   considerable    south- 
ing    of     upheavement,     in     the     hills     westward    of     the    Jumna : 
and     the    circumstance    of    the    fossil    remains    abounding    in     the 
sandstones   and  clays   in    this   tract,     and   not  in    that   between    the 
Jumna  and  the   Ganges,   may  probably   be   due   to  the   non-upheave- 
ment    of  the   line   on   its   prolongation  eastward  of  the  Jumna.     The 
action,   in   all   probability,    was  exerted  irregularly ;   and  although    in 
the  large  scale  we  may  lay  down  the  dip  and  direction  with  accuracy,  the 
former  as  varying  fiom   15**  to  35**,  and  the  latter  from  N.  E.  to  S.  W., 
local  details  give  very  different  results. 

The  sandstone   rock,  from  which   the  fossil  remains  sent  to  the  So- 
ciety's Museum  were  extracted,  reposes  at   the  above   angle,  over  num- 
berless  beds  of  clays,  more  or  less   rich   in  testaceous   remains.     The 
fossil  bones  lie  in  great  abundance  on   the  surface  of  the   slopes  in   the 
neighbourhood  of  the  sandstone,  amongst  the  ruins  of  fallen  cliffs,  in  the 
beds  of  water-courses,  &c.     The  bones  which  we   have  had   the   good 
fortune   to   dig  out  of  the  rock  arc   perfectly    sharp,    and  in  all   their 
original  perfection.     I  may  here  advert  to   a  circumstance  to  which   the 
preser\'ation  of  the  water- worn  specimens  is  chiefly  due.     The  sandstone  is 
generally   soft,  but  in  the  proximity  of  the  fossils  it   becomes  ferrugin- 
ous, concretionary,  and  so  hard  as  to  turn  the  edge  of  the  chisel ;   and 
thus  protects  the  fossil  from   destruction  in   its  progress,  as  a  boulder 
along  the  torrent's  bed.    These  concretions  are  occasioually  globular, 


800  On  the  SevdUc  HiUi.  [Oct. 

and  become  singularly  conspicuous,  by  the  weathering  of  some  of  the 
ridges,  when  the  mass  of  rock  takes  the  appearance  of  huge  spherical 
concretions  piled  confusedly  on  each  other. 

The  organic  remains  of  this  sandstone  yet  brought  to  light,  belong  to 
the  following  classes  and  genera :  most  of  the  species  are  new ;  and 
the  appearance  of  totally  undescribed  forms  will  add  very  considerably 
to  our  fossil  genera.  The  new  genera  themselves  will  be  the  subject  of 
separate  accounts  in  their  proper  place. 

Mammalia. 

PacAyefermaffl...  Mastodon —elephant — rhinoceros — hippopotamus — hog. 

Camioora  Canine  and  feline. 

Huminantia Elk — ox — deer  in  great  varieties. 

Solipeda Horse. 

Rbptilia. 

CrocodUia GhariM— crocodile ;    both   very   closely    corresponding 

with  the  existing  species  now  in  the  rivers.  Lacer- 
tine  remains  indeterminable. 

Chelonia Emys  and  tryonix ;  some  of  the  fragments   are  of  the 

most  gigantic  proportions.  Of  the  smaller  varieties, 
nearly  entire  specimens  have  been  found  ;  upper  buck- 
ler and  carapax  complete.  My  cabinet  also  contains 
three  heads,  wanting  only  the  occipital  portion  of  the 
cranium. 

Pisces. 

Genera  not  established 

Many  other  fragments  have  been  found,  but  so  imperfect  as  to  render 
a  classification  impossible.  I  may  remark,  that  there  appears  to  be  no 
end  to  the  variety  as  well  as  quantity  of  these  remains ;  and  we  may  ex- 
pect to  do  much,  even  in  this  remote  region,  in  advancing  the  inquiries 
respecting  fossil  zoology. 

Of  each  genus  above  mentioned,  with  the  exception  of  the  horse  and 
the  carnivora,  I  have  already  almost  perfect  skulls.  The  bones  of  the 
body,  however,  appear  to  have  been  much  broken  and  mutilated  ;  but 
it  is  a  singular  fact,  that  from  many  places  where  the  fossils  have  been 
found  as  mere  debris  of  fallen  cliffs,  fragments  of  bone  have  been  obtain- 
ed, which  have  admitted  of  being  joined,  although  the  fractured  ends 
were  coated  with  carbonate  of  lime,  as  if  they  had  been  fossilized  se- 
parately.   A  beautiful  example  of  this,  is  exhibited  in  an  almost  perfect 
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rib  of  an  elephant  or  mattodon,  which  is  forwarded  to  the  Society's  Mu- 
seum, and  which  consisted  of  no  less  than  eight  pieces.  A  perfect  hu- 
merus of  a  ruminant  has  been  secured  in  this  state  ;  and  the  bones  of 
two  hind  legs,  namely,  the  upper  part  of  the  metatarsal  connected  to  the 
lower  portion  of  the  tibia  by  the  intermediate  tarsal  bones,  with,  also, 
the  OS  calcis  entire,  and  all  the  smaller  bones  of  the  tarsus  equally  so. 
These  remains  have  belonged  to  an  enormous  animal,  and,  I  believe,  to 
the  same  genus  as  that  of  a  skull  in  my  possession,  and  now  under  des- 
cription by  my  friend  Dr.  Hugh  Falconer,  of  the  Bengal  medical  service, 
and  myself.  Although  I  refrain  from  zoological  details,  I  must  mention, 
that  we  have  an  animal  evidently  forming  a  connecting  link  between  the 
pQchydermata  and  Rnminantia^  or  between  the  Tapir  or  PaUBotherium^ 
and  the  latter  order  of  mammalia.  The  hippopotamus  of  this  sandstone 
appears  to  be  a  new  species,  having  six  incisive  teeth,  besides  other  pe- 
culiarities, particularly  in  the  proportion  of  the  bones  of  the  head  :  the 
tusks  also  dijQTer  from  those  described  by  Cuvicr  in  his  Ossemens  Fossiles. 
The  great  depth  at  which  the  marl  lies  beneath  the  upper  strata,  with 
the  discovery  in  it  of  remains  of  the  horse,  is  an  interesting  fact.  In  the 
sandstone  strata  the  remains  of  the  horse  are  by  no  means  scarce. 
There  appears,  however,  to  be  a  local  disposition  in  the  deposits  of 
these  remains.  In  some  places  the  hippopotamus,  elephant,  mastodon, 
crocodile,  tortoise,  &c.,  are  found  in  abundance,  with  the  remains  of 
ruminants;  in  others  the  hippopotamus  and  the  water  reptilos  are  al- 
most totally  absent,  and  only  the  remains  of  ruminants  and  carnivora 
occur ;  all  tending  to  prove  that  these  animals  were  destroyed  on  the 
site  of  their  habitats  ;  and  that  this  furmer  world  was  not  more  myste- 
rious than  the  present ;  that  there  were  vast  tracts  of  marsh  and  river, 
with  their  attendant  hippopotami  and  crocodiles  in  the  waters,  and  ele- 
phants and  mastodons  in  the  neighbourhood  ;  and  that  there  were  other 
tracts  free  from  water  and  marsh,  and  frequented  by  their  natural  inha- 
bitants, ruminants,  carnivora,  &c. 

Dr.  Falconer,  in  a  note  read  at  a  meeting  of  the  Asiatic  Society  of 
Calcutta*,  suggested  the  identity  of  this  deposit  with  tliat  near  Prome, 
some  of  the  fossils  from  which  have  been  so  beautifully  lithogiaphed  iu 
the  Society's  Transactionsf .  The  mastodons  in  the  Sev^lik  strata  are 
in  great  abundance ;  and  as  we  have  perfect  skulls,  we  are  enabled  to 
fbrm  some  opinion  of  the  dentition  and  the  change  of  teeth.  Three  of 
these  skulls,  now  in  my  cabinet,  have  the  front  tooth  worn,  and  the  rear 

*  Joaroal  Asiatic  Society,  vol.  iv.  p.  56  ;  date  of  commanication,  8U  January  1835. 
t  Ueological  Traoitctioiu,  Snd  Series,  vol.  iii.  p.3T7  e<.  fej. ;  pi.  89  to  43. 
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one  coming  into  use  ;  the  whole  line  of  teeth  stretching  on  a  surface  of 
19  inches,  and  forming  an  arc  of  90^.  The  front  tooth  I  cannot  distin* 
guish  from  that  of  the  M,  Latidena  figured  in  the  Geological  Transac- 
tions ;  and  the  rear  one,  in  the  same  animal,  bears  such  perfect  resem- 
blance to  the  M,  ElephantoXdcs,  that  I  cannot  help  risking  the  conjec- 
ture that  the  M,  Latidens  and  the  M.  Elephantotdes  are  oue  and  the 
same  animal ;  the  specimens,  from  which  the  specific  characters  were 
taken,  having  been  detached  teeth. 

Bringing  this  forward  in  the  way  of  suggestion  may  be  of  use,  in  ul- 
timately leading  to  truth.  The  question,  however,  must  be  determined 
by  a  strict  examination  of  specimens  ;  and  having  advanced  the  above 
supposition,  I  will  take  care  that  the  means  shall  be  provided.* 

The  minerals  in  this  tract,  west  of  the  Jumna,  correspond   with  those 
to  the  eastward,  with  the   exception   of  the  presence  of  the  gold,   which 
occurs  in  the  beds  of  the  rivers  in  these  mountains,  both  eastward  of  the 
Ganges,  and  westward  of  ihe  Jumna  ;  but  I  am  not  aware  of  its  existence 

in  the  intermediate  tract.  Under  Nahun,  gold- washers  are  constantly 
employed  during  the  dry  months  ;  their  daily  return  varying  from  two 
annas  to  two  rupees,  or  from  Zd.  to  4«.  The  process  is  extremely  rude. 
A  piece  of  board,  a  long  wooden  trough,  a  ladle  made  out  of  a  gourd,  a 
sieve  of  the  large  grass  which  grows  so  abundantly  in  this  part  of  the 
country,  and  a  piece  of  hollow  bamboo  with  a  little  quicksilver,  consti* 
tute  the  portable  apparatus  of  these  most  primitive  washers  for  the  pre- 
cious metal.f    A  great  deal  of  the  gold-dust  must  necessarily  be  lost  by 

this  method  of  proceeding ;  and  all  the  mercury,  as  it  is  evaporated  io 
open  air.  The  grains  of  gold  are  not  larger  than  the  small  scales  of 
mica,  so  common  in  river  sand ;  and  1  have  not  heaid  tliat  the  metal  has 
been  found  in  large  masses.  This  gold,  too,  has  its  localities,  some 
streams  being  much  richer  than  others.    Where  is  the  fountain  head  ? 

*  The  rear  or  newly-formed  teeth  of  erery  species  of  mastodon  resemble  those  of  the 
•lephant,  so  far  as  relates  to  the  integrity  of  the  apices  or  summits  of  their  traosverse 
ridges ;  and  they  might  therefore  be  mistaken  for  those  of  the  M.  ElephantoXdei ;  but  the 
observations  which  led  to  the  conclusion,  that  the  Ava  specimens  of  mastodon  belonged 
to  two  distinct  species,  were  not  made  on  detached  teeth.  A  repeated  examination  of 
the  jaws  and  teeth  described  by  Mr.  Clift,  and  the  knowledge  that  his  opinion  was 
formed  from  considering  the  size  and  number  of  the  transverse  ridg<»B  in  relation  to  tbe 
length  and  breadth  of  the  teeth,  have  tended  to  confirm  my  belief  in  the  establishmeat 
of  two  species,  which  I  must  retain  until  further  and  more  definite  evidence  to  tbe  con- 
trary is  adduced.— Rbfb&eb. 

i  See  further  particulars  of  the  gold- washin<^  in  the  Gdrnl^  river,  byCapt  Cautley, 
Journtl  Asiatic  Society  of  Bengal,  toU  iv.  p.  879 ;  Plate  VII. ;  April,  1835. 
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In  some  stratum  of  this  alluvium,  perh'»ps,  yet  to  be  discovered,  as  the 
streams  have  no  connexion  with  the  higher  mountains.  A  description 
of  the  washers  ,  and  the  method  practised  by  them  eastward  of  the  Gan- 
ges, have  been  given  in  the  Journal  of  the  Asiatic  Society  ;  and  as  there 
is  little  difference  in  the  apparatus  used  at  both  places,  it  is  not  neces- 
sary to  refer  to  it  further. 

Some  of  the  fossils  obtained  by  Mr.  Colebrooke  in  the  hills  near  Cooch 
Behar,  and  described  by  Mr.  Pentland*,  are  identical  with  some  of  those 
obtained  by  the  present  discovery  ;  and  as  the  former  were  found  in  the 
most  eastern  extremity  of  this  line,  it  is  possible  that  a  careful  examina- 
tion would  prove  the  existence  of  animal  remains  throughout  the  whole 
of  the  intermediate  mountains  ;  all  the  tract  being  probably  tertiary. 
An  inquiry  into  the  difference  between  the  hills  bounded  by  the  Ganges 
and  Jumna,  and  those  westward  of  the  latter  ;  and  iuto  the  confused 
and  interuiiuable  dislocations,  without  any  flats  in  the  former,  and  the 
more  scattered  ridges  with  the  intermediate  plateaux  of  the  latter,  would 
only  lead  to  a  disquisition  on  the  general  formation  of  the  dhoons  or  val- 
leys lying  between  the  Sevdlik  hills  and  the  great  chain,  which  the  11- 
mitB  of  this  communication  will  not  admit,  and  must  be  lefl  for  future 
inquiry.  It  will  be  sufficient  to  state,  that  the  general  form  of  the  moun- 
tains approaches  more  or  less  to  a  right  angle,  the  long  slope  bein^  co- 
vered with  vegetation,  and  the  crest  terminating  in  a  perpendicular  and 
generally  mural  cliff,  which  descends  into  the  beds  of  the  torrents.  The 
scenery  from  these  cliffs  is  most  picturesque,  and  many  of  the  passes  or 
ghlits  up  the  torrents  are  bounded  by  gigantic  walls  of  sandstone,  vary- 
ing both  in  height  and  character,  and  subject  to  all  the  tortuosities  de- 
pendent on  a  river's  course,  forcing  its  channel  through  a  complication 
of  mountains.  This  effect  is  considerably  heightened  by  the  pointed 
and  jagged  style  of  the  outline,  depending  on  that  abundance  of  clay 
and  carbonate  of  lime  throughout  the  whole  formation,  which  permits 
even  the  shingle-beds  to  hold  up  their  pointed  summits  in  the  wildept 
manner  imaginable.  At  places,  a  perfectly  inaccessible  needle  of  «hingle 
raises  its  head  far  above  the  others,  and  is  crowned  by  one  solitary  fir 
tree,  Pinus  longifolia.  This  conical  form,  produced  in  the  clays  by 
weathering,  is  sometimes  magnificently  displayed,  by  the  whole  face  of  a 
cliff,  consisting  of  light  pink,  yellow,  and  blue  clays,  being  externally  de- 
corated with  small  conical  spires  of  the  clay  from  top  to  bottom,  a  height 
of  1000  feet  from  the  bed  of  the  river.  The  origin  of  this  structure  is 
due  simply  to  a  little  coping  stone,  of  some  harder  material  than  the 

*  Geological  TransActions,  Second  Serief,  vol.  iii.  p.  393  j  Tiate  XLV. 
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matrix  of  the  strata,  and  upon  which  the  breather  does  not  act  so  rapidly 
as  upon  the  clay.  Under  a  bright  sun,  the  beauty  of  these  difis,  with 
their  illumined  pinnacles,  is  exquisite ;  particularly  westward  of  the 
Jumna.  I  have  before  adverted  to  the  presence  of  great  abundance  of 
lime,  forming  stalactites,  and  the  cement  of  the  sandstone  and  conglo- 
merate. There  is  another  striking  method  of  deposition  on  the  sur- 
face of  the  large  stones  which  lie  in  the  beds  of  the  rivers,  and  which, 
during  the  greater  part  of  the  year,  are  in  contact  with  the  water.  The 
substance  is  very  similar  in  appearance  to  the  coarse  brown  paper  made 
in  this  country ;  and  is  produced  by  the  water,  while  washing  the  stone, 
depositing  its  lime,  and  entangling  the  finer  particles  of  vegetable  mat« 
ter,  sand  <ind  mica,  until  the  stone  acquires  a  superficial  coating,  of  a 
brownish  yellow  colour,  which  on  removal  resembles  the  substance  be- 
fo  re  mentioned. 

Note  bt  thb  Editoe  Geol.  Taams. 

For  detailed  descriptions,  by  Capt.  Cautley,  Dr.  Falconer,  Lieut. 
Baker,  and  others,  of  the  most  important  animals  found  in  the  Sevilic 
Hills,  see  Asiatic  Researches;  Calcutta,  1836;  vol.  xix.  Part.  1.;  and 
Journal  of  the  Asiatic  Society  of  Bengal,  No  35.  vol.  iii.  p.  527  ;  Nos. 
45,  46,  aud  48.  vol.  iv.  pp.  4t>5,  665,  706. ;  Nos.  49,  53,  55,  67,  58,  59, 
60.  vol.  V.  pp.  88,  291,  294  ,  486,  579,  661,  739,  768. 


VII. — Notice  on  the  Remains  of  a  Fossil  Monkey  from  the  Tertianj 
Strata  of  the  Sewalik  Hills  in  the  North  of  Hindoostan*^By  Capt, 
P-  T.  Cautlkt,  F.  G,  S.,  Bengal  Artillery ;  and  H.  Falconeb,  Esq., 
M,  D.,  Bengal  Medical  Service. 

The  most  highly  organized  mammifers  hitherto  described  in  a  fossil 
state,  so  far  as  our  information  extends,  belonged  to  the  Cheiroptera; 
and  the  instances  of  these  on  record  are  very  few.f  That  quadrums- 
nous  remains  should  be  wanting  is  by  no  means  surprising,  without  the 
necessity  of  supposing  that  they  did  not  exist.  The  countries  of  which 
the  ancient  races  have  been  most  completely  investigated,  had  a  climate 
unsuited  to  be  the  habitat    of  the  tribe,  as  we  now  know  it,  when   the 

*  From  the  Trantaetiont  qf  the  Geological  Societp  qf  London^  Second  Series,  ToL5. 

f  Brewster*!  Edinburgh  Journal  o/  Science. 
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more  recent  or  superficial  deposits  were  in  progress  of  formation.     If  we 
refer  to  the  remote  epochs  when  the  climate  was  suitable,  and  when 
genera  now  associated  with  the   Monkeys  were  abundant,  it  is  easy  to 
conceive  that  the  latter  might  have  existed  in  numbers,  without  their 
remains  being  entombed.    It  requires  in  all  instances  many  unconnected 
circumstances  for  the  preservation  of  organic  bodies,  and  their   subse* 
quent  disclosure.     Amongst  the  most  important  of  these  are  the  habits 
and  organization  of  the  animals  themselves.    As  in  the  case  of  birds,  it 
might  be  predicated,  that  this  lucky  concurrence  of  circumstances  would 
be  rare  with  quadruraanous  remains.    The  very  perfection  in  the  orga- 
nization of  the  Monkey  entails,  as  a  consequence,  that  his  solid  frame 
should  seldom  continue  to  indicate  the  previous  existence  of  the  indivi- 
dual.    His  admirable  agility  and  social  habits  protect  him  against  most 
aggressions.     A  flood  might  suffocate  in  their  dens,  over  a  large  tract  of 
country,  the  burrowing  tribes  ;    and  might  sweep  from  under  the  feet  of 
the  monkey  hundreds  of  its  herbivorous  and  predaceous  fellow-tenants  of 
the  forest,   and  bury  them  in  the  near  shingle  or  far-distant  estuary,  or 
drown  iind  deposit  them  in  the  stagnant  swamp — while  he  would  remain 
secure.     The  tree  on  which  he  was  perched  might  totter,  and  yield  to 
the  undermining  current,  and  he  still  escape  and  feed  on   his  wonted 
fruits,  undisturbed  by  the  destruction  around.    When  the  debt   of  na- 
ture comes  to  be  paid,  his  carcase  falls  to  the  ground,  and  immediately 
becomes  the  prey  of  the  numerous  predaceous  scavengers  of  torrid  re- 
^ons,  the  Hyaena,  the  Chacal,  and  the  Wolf.    So  speedily  does  this  oc- 
cur, that  in  India,  where   Monkeys  occupy,   in  large   societies,   mango 
groves  around  villages,  unmolested  and  cherished  by  man,  the  traces  of 
casualties  among  them  are  so  rarely  seon,  that  the  simple  Hindoo  be- 
lieves that  they  bury  their  dead  by  night. 

When  the  ancient  races  of  India  began  to  open  upon  us  in  the  new 
forms  and  the  exuberant  variety  which  the  fossils  of  the  Sewalik  Hills 
exhibit,  we  were  early  led  to  anticipate  that  some  trace  of  quadruman- 
ou8  animals  would  soon  be  met  with  to  perfect  a  series,  which  would  be 
incomplete  without  them.  Several  months  ago  we  became  possessed  of 
a  solitary  specimen,  which  put  the  matter,  in  our  own  minds,  beyond  all 
doubt.  We  deferred  making  it  public,  however,  in  the  hope  of  soon  find- 
ing specimens  of  the  cranium  and  teeth ;  being  unwilling  to  rest  the  an- 
nouncement on  any  thing  less  characteristic.  That  chance  has  since 
fallen  to  our  fellow -labourers  in  the  pursuit,  Messrs.  Baker  and  Durand, 
of  the  Bengal  Engineers,  who  have  lately  discovered  a  specimen,  consist- 
ing of  a  considerable  portion  of  the  face,  and  the  whole  series  of  molars 
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of  one  side,  of  a  quadrumanous  animal  belonging  to  a  much  larger  ipeciei 
iban  the  bone  we  found. 

Our  fossil  is  the  specimen  which  accompanies  this  communication.  It 
is  the  astragalus  of  a  right  hind  leg.  It  is  completely  mineralized, 
having  a  specific  gravity  of  about  2*8,  and  it  appears  to  be  impregnated 
with  hydrate  of  iron.  Although  but  a  soliiary  bone  of  the  foot,  the  re* 
lations  of  structure  are  so  fixed  that  the  identity  of  the  fossil  is  as  cer« 
tain  as  if  the  entire  skeleton  were  before  us.  The  very  shallow  excava- 
tion of  the  superior  surface  fur  the  pulley-like  articulation  with  the  tibia; 
the  form  and  extent  of  the  lateral  articulating  surface:}  for  the  external 
and  internal  malleoli;  the  considerable  elongation  of  the  apophysis  for 
the  head  and  neck  of  the  bone ;  the  slight  obliquity  with  which  it  is  sent 
off  from  the  body  ;  and  the  diagonal  direction  and  form  of  the  principal 
articulating  surface  with  the  calcaneum,  are  characters  which,  taken  in 
conjunction,  iucontestably  prove  that  the  fossil  is  a  quadnimanous  astra- 
galus. It  would  be  needless,  therefore,  to  dwell  on  the  points  of  differ^ 
«uce  between  it  and  the  astragali  of  those  orders  of  Mammalia  which 
have  an  allied  form.  It  is  only  requisite  to  ascertain  how  it  agrees  with 
the  corresponding  bone  in  existing  species  of  Quadrumana.  it  closely 
resembles,  in  size  and  general  form,  the  astragalus  of  the  Semnopiikecu 
JEnietluSy  which  we  send  along  with  the  fossil  for  comparison. 

The  principal  dimensions  are  as  follow : — 

Bimentions.  Sewalik  Fossil  Monkey.  SemnopUhecus  EnleBfu, 

Extreme  length  of  astragalus 1*3    inch 1*35  inch. 

Extreme  width  of  body  of  astragalus....  1*      1-03    — -• 

Length  of  body 0*8     ,. 0*85   — — 

Greatest  diameter  of  navicular  head....  0*65  —  «.., 0*6^   — «• 

Thickness  of  ditto 0*45  0*5     — — 

The  chief  peculiarities  of  the  fossil  astragalus,  compared  with  that  of 
the  Eutellus,  are  these  : — The  upper  articulating  surface  for  the  tibia 
is  more  convex  than  in  the  Entellus,  and  less  square  in  the  outlines  the 
lateral  margins  approximating  as  they  run  backwards ;  the  outer  one 
being  also  more  elevated.  The  peroneal  articulation  is  precisely  of 
the  same  form  and  extent  as  in  the  Entellus  ;  and  the  rough  fossa  be- 
tween it  and  the  large  calcanean  surface  also  corresponds.  The  articu* 
lar  surface  for  the  inner  malleolus  somewhat  differs :  in  the  fossil  it  ii 
long,  shallow,  and  rather  pyriform  in  outline,  while  in  the  Entellus  it  if 
(up-shuped,  deeper,  and  more  extensive.  The  other  pits  and  inequa- 
lities of  the  inner  side  correspond ;  but  the  entire  surface  slopes  off 
more  obliquely  in  the  fosalL    The  great  calcanean  aurfiice  has  the  same 
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diagonal  direction,  ^ith  reference  to  the  upper  surface,  as  in  the  Entel* 
lus:  it  has  also  the  same  form,  but  it  is  more  vaulted,  and  has  less 
Stretch  and  \ridth.It8  inier  nirjji'i  i^  b  oundcd  by  the  shallow,  pulley* 
shaped  fossa  for  the  tendon  of  the  flexor  poUicis  longtu  muscle,  en* 
tirely  as  in  the  Entellus;  and  the  rough  pit  between  it  and  the  anterior 
calcanean  surface  is  alike  in  both.  The  head-and-neck  apophysis  is 
tent  off  as  in  the  Entellus.  The  upper  surface  of  the  neck  is  nar- 
rower and  less  sloped.  The  scaphoid  surface  of  the  head  is  altogether 
less  extensiTe.  The  head  itself  is  not  so  thick  and  massirc,  and  its 
long  direction  slopes  more  obliquely  upwards  than  in  the  Entellus;  its 
inferior  articular  surface  is  less,  and  there  is  a  wide,  rectagonal,  rough 
gutter  or  fossa  running  half  way  across,  so  as  to  make  two  sur'.Bces.  In 
the  Entellus  the  fossa  is  obsolete,  and  only  indicated  by  a  minute  fora* 
men,  so  that  these  articular  surfaces  run  into  one.  This  is  the  greatest 
difference  observable  in  the  fossil.  The  rough  fossa  at  the  outer  side  of 
the  ni  ck  is  alike  in  both. 

With  these  inconsiderable  peculiarities,  the  fossil  agrees  so  closely  ia 
•ize  and  general  form  with  the  astragalus  of  the  Entellus  tliat  it  proba- 
bly belonged  to  the  same  sub-genus :  still  the  points  of  difference  are 
Bufiicient  to  leave  no  doubt,  that  the  fossil  must  be  assigned  to  a  distinct 
species.  In  equalling  the  Entellus,  it  would  belong  to  the  larger  Quad* 
rumana.  This  is  all  the  information  the  specimen  conveys,  regarding  the 
animal  from  which  it  came  ;  but  we  may  hope  to  meet  v.ith  remains, 
which  will  developc  its  entire  osteology,  more  espceiiilly  that  of  the  cra- 
nium and  fate.  The  fossil  was  found  by  a  party  of  Hindoo  collectors 
employed  by  us  on  the  fossil  tract  of  the  Sewalik  Hills  ;  and  was  brought 
to  us  mixed  up  with  a  promiscuous  collection  of  the  remains  of  the  Hip- 
popotamus, Mastodon,  Ruminants,  &c.,  like  the  specimens  which  have 
been  sent  to  the  Society.  We  have  not  therefore  the  means  of  knowing 
the  exact  locality  where,  and  the  circumstances  under  which,  it  was 
found. 

The  discovery  is  inteiesting  in  itself  as  supplying  a  deficient  link  in  the 
aeries  of  the  former  tenants  of  the  globe  ;  but  greatly  niore  so  in  con- 
nexion with  the  races  with  which  the  fossil  was  associated.  We  har^ 
excavated  from,  or  found  in  the  debris  of,  different  beds  of  the  san>e  for- 
mation which  yielded  the  fossil  astragalus,  the  remains  of  a  species  of 
Anoplotheriuoif*    the   Crocodilut  biporcatus  and   C.   {Lep(orkynchiu) 

*  JnopMkerium  SivBieiutt  a  new  ipeeiei,  of  a  a!ie  lomevhat  larger  than  th* 
ji.  commune  of  the  Paris  basin.  The  species  is  koowB  to  us  by  two  upper  jaws  ia  oar 
possession  with  the  series  of  molars  eonplete.    We  tbereibrc  quote  it  unhesitatiDgly. 
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CfangeUetu^*  respectively  the  Magar  and  Gavial,  two  species  which  at 
the  present  day  inhabit  the  quiet  waters  of  the  Ganges.  Here  then  are 
two  most  instructiTC  facts :  Quadrumana  eo-existed  with  a  member  of 
the  oldest  ascertained  pachydermatous  genus  of  Europe ;  and  two  rep* 
tiles  now  the  contemporaries  of  man  in  the  East,  lived,  and  may  have 
laved,  in  the  same  waters  along  with  a  species  of  one  of  the  mammifer* 
ous  genera  which  characterise  the  Eocene  period  of  the  West ; — affording 
another  illustration  of  constancy  in  the  order  of  nature,  of  an  identity  c^ 
condition  in  the  earth  of  the  olden  time  with  what  it  exhibits  now,  and 
of  the  in  variableness  of  organized  forms.  The  two  decurrent  ridgeton 
the  face  which  specifically  distinguish  the  C  hiparcatuM  of  the  present  day, 
are  as  marked  and  distinct  on  the  individuals  which  existed  perhaps 
centuries  of  centuries  ago ;  and  an  ankle  bone  of  the  Sewalik  fossil 
Monkey  so  closely  re8»*mbles  that  of  a  living  species,  that  it  is  diflicult 
to  explain  the  difference. 

The  Sewalik  fossils  abound  in  monuments  of  this  sort.  There  is  a 
mixture  of  the  new  and  of  the  old,  of  the  past  and  of  the  present,  of 
fiuniliar  with  surprising  forms,  together  with  a  numerical  richness,  such 
ms  no  other  explored  region  has  exhibited  within  so  comparatively  limit- 
ed a  space.  The  Camel,t  the  Antelope,  and  Anoplotherium,  have 
l>een  found,  intermixed  with  each  other  in  the  same  bed.  There  are 
remains  of  the  Elephant,  Mastodon,  Hippopotamus},  Anthracotheriam, 
Rhinoceros§,  Hog,  and  Horse ;  the  Tapir  alone  of  the  large  existing 
Pachydermata  being  without  a  representative.  In  the  Sivatherium| 
18  seen  a  huge  Ruminant  exceeding  in  size  the  largest  Rhinoceros  ;  it 
is  also  armed  with  four  enormous  sheathed  homS|  divided  and  foliated 
like  the  Dicranocerine  Antelopes,  and  able  to  contend  for  mastery  with 
the  Mastodon.    Contrasted  with  him  in  the  same  family  is  the  puny 


*  Known  to  us  by  i pe«imens  comprising  the  whole  of  the  cranium  and  muiile.  Tbej 
do  not  cUffei  moie  from  the  existing  indiTlduals  than  these  do  from  one  another  in  vari- 
eties dependent  on  age  and  sex.    Asiatic  Betearehet,  Vol.  six.  Part  II.,  Art.  II. 

t  Camttui  StvaUntit  (Nob.).  Asiatic  Researches,  Vol.  xiz.  Part  II..  Art  X.,  aspecisi 
ef  the  sixe  of  the  existing  Camel. 

t  AaUtie  Res.,  Art  III.  HippopoUmut  SitatenHt  (Nob.  ft  B,  diuimiU$,  Nob.). 

I  Journal  of  the  Asiatic  Boeietj,  Vol.  ir.  p.  706,  and  voL  v.  p.  486. 

B  Asiatic  Research.  kI  ntpra^  Art  I.  Sifwiktriwm  OigmUemm  (Nob.).  Sines  the  memoir 
was  printed.  Col.  Colrin,  Bengal  Engineers,  has  got  a  specimen  of  the  eranlom  with  the 
bases  of  the  four  horns  attached,  and  we  have  in  our  possession  sa  almost  entiit  nu 
hom,  which  hw  givea  the  chsncteis  noted  above. 
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Musk  Deer,  scarcely  larger  than  a  Hare.    There  are  the  Cat*  and  the 
Dog  tribe,  the  Hyaena,    Bearf,  and   Ratel|,  and  other  Carnivora.    In 
the  feathered  races,  there  are  Grallse,  greatly  surpassing  in   size  the 
Gigantic   Crane  of  Bengal  {Ciconia    Argala).    Among  the  Reptilia, 
besides  the  Magar  and  Gavial,  there  were  other  Crocodile8§  of  enor- 
mous bulk,   approaching  the  largest  Saurians ;    and  the  Testudinata, 
which   have    hitherto  held  but  a  humble  rank  beside  their  Saurian 
co*ordinal8,  here  show  their  giant    representatives.     In   addition   to 
numerous  species  of  Emys  and  Trionyx  not   bigger  than   the    small 
Terrapins  of  the  sluggish  brooks  of  Hindoostan,  we  possess  humeri  and 
femora  of  this  tribe  (with  corresponding  fragments  of  the  bucklers)  as 
large  as  the  equivalent  bones  of  the  Indian  Rhinoceros.     As  the  Ptero- 
dactyle  more   than  realized  the  most  extravagant  idea  of  the  Winged 
Dragon,  so  does  this  huge  Tortoise  come  up  to  the  lofty  conceptions  of 
Hindoo  mythology  :  and  could  we  but  recall  the  monsters  to  life,  it  were 
not  difficult  to  imagine  an  Elephant  supported  on  its  buck. 


\llL^Metnoir  on  the    Geology  of  Cutch  ||—J9y  C.  W.  Grant,   Esq.^ 

Capt,  Bombay  Engineers. 

Geographical  Position,  and  Physical  Ahpfct. 

The  province  of  Cutch,  in  the  East  Indies,  is  situated  between  the 
22^  and  24^  of  north  latitude,  and  68^  and  70^  of  east  longitude.  It  is 
bounded  to  the  north  by  the  Grand  Runn,  beyond  which  is  the  Thur  or 
Little  Desert ;  to  the  S.  W.  and  S.  by  the  Gulf  of  Cutch  and  the  Indian 
Ocean  ;  to  the  E.  andS.E.by  the  district  of  Guzerat ;  and  to  the  M. 
W.  by  the  eastern  branch  of  the  Indus  and  the  territory  of  Sinde.  Its 
extreme  length  from  E.  to  W.  is  about  1 80  English  miles,  and  its  ex- 
treme breadth  is  50  miles  ;  but  in  one  place  it  is  not  more  than  15  miles 
across.    It  contains  about  6500  square  miles,  independently  of  the 

•  Aiiatic  Retmirchet,  Art.  XI.  Felu  erittata  (Nob.).    Smaller  than  the  Tiger, 
t  Ibid,  Art  XII.  Vrnu  SiraletuU  (Nob.).    Size  of  the  U,  SjpeUrus. 
t  Mesars.  Baker  and  Durand,  Journal  Aaiatic  Society.  Vol.  r.  p.  581. 

)  C  Leptorhynchus  erattident  (Nob.)i  an  immense  tpecies  far  exceeding  existing  onei, 
and  forming  a  passage  from  the  Oarials  Into  the  true  Crocodiles.  It  has  the  cylindrieal 
mussle  and  synostorised  lower  jaw  of  the  former  with  the  blunt  thick  teeth  of  the  latttr* 

B  From  the  Tramaclimt  c/  the  Oeotagictd  SMett  qf  London,  Second  Series,  Vol.  t. 
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Grand  Runn,  which  ought,  however,  to  be  considered  as  a  part  of  the 
province,  and  which,  including  ihe  islands  with  the  poition  bounded  bj 
the  Gucerat  coast,  occupies  an  area  of  at  least  dOOO  square  miles. 

Physical  Aspect  of  the  Country, — The  province  is  hilly  and  rocky, 
with  the  exception  of  the  part  forming  the  southern  coast,  which  is  a 
dead  flat  covered  with  a  fine  rich  soil.  Three  distinct  ranges  of  hills, 
having  an  easterly  and  westerly  direction,  may  be  traced.  The  most 
northern  forms  an  irregular  chain  bordering  the  Runn,  and,  for  the  grea' 
ter  part,  presents  to  the  north  a  perpendicular  cliff  surmounting  a  slop- 
ing talus,  and  to  the  south  an  inclined  plane.  It  is  composed  chiefly  of 
rocks,  containing  marine  remains.  The  next,  called  the  Charwar  range, 
passes  transversely  through  the  centre  of  the  province,  and  is  connected 
with  the  former,  at  its  north-western  extremity,  by  a  cluster  of  hills.  It 
consists  partly  of  sandstone  containing  beds  of  coal,  and  partly  of  a  series 
of  strata  of  slate  clay,  limestone  slate,  and  slaty  sandstone.  The  third, 
or  southern  range,  and  composed  entirely  of  volcanic  materials,  has  the 
same  direction  as  the  other  two  ;  but  it  is  of  smaller  extent,  and  a  branch 
of  it,  striking  nearly  north  and  south,  passes  through  the  centre  of  the 
Charwar  range.  A  number  of  isolated  volcanic  hills  are  alsu  scattered 
over  the  plain  and  in  other  parts  of  the  province,  particularly  on  the 
borders  of  the  Runn,  where  is  situated  the  hill  called  Denodur,  the 
largest  in  Cutch. 

There  are  no  constant  streams,  the  river  courses  being  merely  chan- 
nels for  conveying  the  periodical  floods  to  the  sea,  and  containing,  duriog 
the  remainder  of  the  year,  only  detached  pools.  The  biuiks  of  these 
courses  are,  however,  very  high  and  precipitous,  and  afford  excellent 
sections  of  the  strata  through  which  they  pass. 

FOBMATTONS. 

I  have  divided  the  country  into  the  following  eight  distinct  forma- 
tions :— 

1.  Syenite  and  quartz  rock. 

2.  Sandstone  and  clay,  with  beds  of  coal. 

3.  Red  sandstone.— This  formation  I  have  been  unable  to  trace  the 
boundaries  of.  In  mineralogtoal  characters  it  resembles  the  new 
red  sandstone  of  England,  and  dififers  materially  from  Ko.  2^ 
or  the  formation  which  contains  the  coal. 

4.  Upper  secondary  formation,  consisting  of  slate  clay,  limestone 
slate,  and  slaty  sandstone,  and  containing  AmmotUtes^  with  otlMr 
ibssila  characterlstio  of  the  secondary  formationa  of  Europe. 
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5,  Nommulitic  limeitone  and  marl. 

6.  Tertiary  strata. 

7,  Alluvial,  or  recent  depoaita. 

8.  Volcanic  and  trappean  rocks,  including  all  sucb   as  bear  evident 
marks  of  a  perfectly  igneous  origin,  as  basalt,  &c. 

Tbese  eight  divisions,  considering  the  red  sandstone  as  one,  represent 
generally  the  geological  structure  of  the  province,  though  many  minor 
subdivisions  might  doubtlessly  be  made. 

1.  Stbhitb  and  Quakte  Rock. 

The  only  good  examj>le  of  syenite  en  mcuee  is  a  hill  called  Calunja, 
near  the  town  of  Nuggur  in  Parkur,  a  district  in  the  Thur,  and  not  fur 
from  the  mouth  of  the  Loonee  river.  It  is  not  in  Cutch  Proper  ;  but  as 
it  forms  part  of  the  northern  coast  of  the  Runn,  and  is  in  other  respects 
connected  ^ith  the  geology  of  the  province,  I  have  introduced  it  as  one 
of  the  formations. 

The  Calunja  hill  is  a  confused  heap  of  light  red  syenitic  rocks,  com* 
posed  of  quartz,  red  or  white  felspar,  and  large  long  crystals  of  horn* 
blende  ;  the  compound  being  sometimes  coarsely  grained,  and  some* 
times  finely.  The  base  of  the  main  hill  is  surrounded  with  small  conical 
mounds,  which,  at  a  distance,  resemble  the  huts  of  a  village.  On  enter* 
ing  the  space  occupied  by  these  mounds,  the  hill  presents  a  number  of 
irregular,  shattered  masses,  the  sides  of  which  are  so  steep,  and  are  worn 
so  smooth  by  the  action  of  the  elements,  as  to  be  extremely  difficult  of 
access.  Between  these  masses  the  sand  lies  very  deep.  Ii  is  quite  evi- 
dent, that  this  hill  has  been  violently  acted  upon  by   earthquakes. 

In  the  bed  of  a  river  near  the  village  of  Koonerea,  in  the  Puchum  is* 
land,  situated  in  the  Grand  Runn,  I  found  some  masses  of  precisely 
similar  syenite,  which  were  probably  erratic  blocks  from  the  Calunja 
hill ;  this  island  lies  nearly  in  the  direction  which  would  be  taken  by  any 
sudden  floods,  coming  down  the  Loonee  river. 

Quartz  Rock. — This  rock  is  principally  developed  in  a  hill  of  consider- 
able height  nenr  the  town  of  Mhurr,  situated  towards  the  western  side 
of  the  province.  The  upper  part  of  the  hill  is  entirely  compot^ed  of  it, 
and  huge  masses  are  scattered  about  the  base.  A  larg-^  cleft  extends 
about  half  way  up  the  western  face  of  the  hill,  and  displays  its  internal 
itructure,  consisting  ofa  centre  of  quartz  rock,  surrounded  by  horizontal 
strata  of  loose,  quartzose  sandstone.  The  quartz  rock  varies  considera* 
hly  in  character^  being  sometimes  perfectly  compact,  exceedingly  hard^ 
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conchoidal  in  its  fracture,  and  smooth  or  foliated  on  the  tarfiice ;  in 
other  parts  it  is  saccharoidal  ;  occasionally  it  consists  of  larger  particles, 
so  firmly  cemented  together  that  they  break  with  smooth  surfiices  :  some 
masses,  again,  have  a  decidedly  granular  texture  ;  and  one  yariety  is  com* 
pofled  of  rounded  pebbles  of  quartz  of  the  size  of  marbles;  but  in  no 
specimen  did  I  find  any  other  material  than  pure  quartz. 

From  the  extremely  fractured  appearance  of  this  hill,  and  from  the 
quantities  of  basalt  lying  about,  and  forming  the  principal  part  of  some 
small  hills  immediately  adjoining  it,  there  can  be  no  doubt  that  it  hu 
been  subjected  to  igneous  influence  ;  and  to  the  same  cause  the  variety 
in  the  texture  of  the  quartz  is  also  probably  due,  some  portions  appear* 
ing  to  have  been  sufliccntly  fused,  for  its  particles  to  have  agglutinated 
into  a  solid  mass.  This  opinion  may  perhaps  be  further  strengthened 
by  an  cxainination  of  the  country  near  the  town  of  Mhurr,  distant  about 
one  mile  and  a  half,  where  various  dykes  of  basalt  traverse  the  strata. 
Similar  intermixtures  of  quartz  with  basalt  occur  in  a  hill  called  Peaka, 
firom  its  piebald  appearance,  not  far  from  Joorun,  on  the  Runn,  and  near- 
ly opposite  the  south-west  extremity  of  the  Bunnee  :  also  in  some  low 
hillocks  at  the  base  of  the  Katrore  hill  in  the  Charwar  range.  At  the 
village  of  Ghuranee,  about  ten  miles  east  of  Mhurr,  a  large  dyke  or  vein 
of  quartz  protrudes  from  a  level  plain,  and  forms  a  ridge  of  solid  rock 
about  30  feet  in  height.    Basalt  also  crops  out  near  the  same  spot. 

2.  Sandstone  and  Clat,  with  Beds  op  Coal. 

This  formation  occupies  a  considerable  portion  of  the  country,  and 
consists  of  a  rgulnrly  stratified  series  of  thick  beds  of  sandstone,  alter- 
nating with  slate-clay,  which  contains,  occasionally,  bands  of  ironstone; 
and  where  the  coal  occurs,  it  is  intermixed  with  blue  clay  or  shale,  and  a 
greasy  substance  resembling  fullers^-earth.  South  of  the  Charwar  range, 
the  general  dip  of  the  strata  is  S.  by  W.  and  S.  W.,  at  about  one  foot  in 
twenty  or  thirty  ;  but  north  of  that  range,  the  dip  varies  so  much,  that 
it  is  imi^ossible  to  ascertain  the  prevailing  direction;  and  the  whole 
series  is  so  broken,  and  intersected  with  dykes  and  dislocations,  as  to  ren- 
der fruitless  all  attempts  to  determine  its  general  strike. 

The  centre  of  the  province  is  dotted  with  hills  containing 
igneous  rocks;  and  the  disturbed  state  of  the  beds,  in  their 
vicinity,  may  easily  be  conceived.  The  smaller  hills  are  com- 
posed of  confused  heaps  of  a  very  ferruginous  sandstone  and  ironstone, 
belonging  to  this  formation,   and  the  surface  soil  is  a  deep  sand.    The 


1840.J  On  (he  Geology  »f  Cuteh.  913 

texture  of  the  strata  yaries  from  a  coarse,  loose  sandstone  to  a  compHct 
and  extremely  hard  qawrizoae  giit  and  conglomerate,  cemented  by  fer- 
ruginous matter,  some  speciaiens  beiog  almost  black. 

Iron  Orf.— In  this  formation,  the  iron  ore  smelted  for  commerce  is 
procured.  It  is  found  hi  different  parts  of  the  country,  but  ha^  been 
principally  extracted  near  the  town  of  Doodye,  opposite  the  S.  W.  ter- 
mioation  of  the  Bunnee.  It  there  occurs  in  small  lumps,  which  are  of  a 
spongiform  texture,  small  specific  gravity,  and  are  very  frangible.  The 
Datives,  however,  value  this  variety  more  than  the  heavier,  from  its  yield- 
iog  with  greater  ease  to  their  imperfect  means  ofsmeltiog; 

Manufacture  of  /rofi.— In  extracting  the  metal,  layers  of  very  snmll 
pieces  are  disposed  alternately  with  others  of  charcoal,  in  a  rude  open 
furnace,  and  exposed  to  the  blast  of  two  small  bellows  made  of  sheep- 
skins. The  metal,  when  fused,  falls  into  a  hole  at  the  bottom  of  the 
(brnace,  whence  it  is  transferred  to  an  inclosed  furnace,  and  subjected 
to  similar  blasts,  until  brought  to  a  white  heat,  when  it  is  taken  out  and 
beaten  into  a  bar.  No  flux  of  any  kind  is  used.  A  considerable  quan- 
tity of  iron  was,  at  one  time,  made  from  a  totally  different  descriptioii 
of  ore,  found  near  the  village  of  Punundrow,  in  a  plain  which  extends  to 
the  sea  or  eastern  mouth  of  the  Indus.  This  plain  is  bounded  to  the 
south  by  low  hills  covered  with  fragments  of  basalt,,  being,  outliers  of  a 
basaltic  range  further  to  the  south-east.  The  surface  of  the  plain  ia 
composed  of  a  fine  smooth  gravel,  composed  of  comminuted  particles  of 
iron  ore,  and  has  every  appearance  of  having  been,  at  no  distant  period^ 
covered  with  water.  The  iron  ore  is  found  near  the  surface  of  the  low 
hills  above  mentioned,  in  small  tabular  fragments  imbedded  in  a  purple- 
coloured  earth  ;  and  those  pieces  are  selected,  which  give  a  bright  streak 
on  being  struck  by  a  pointed  instrument.  Externally  the  ore  is  uf  a  pur» 
pie  colour,  and  internally  presents  small  dark  blue  fibres,  arranged  at 
right  angles  to  the  surface  of  the  specimen.  In  another  place  a  variety 
occurs,  which  resembles  small  fragments  of  tile,  but  has  the  same  inter- 
nal structure.  It  is  very  hard,  and  of  considerable  specific  gravity  ;  and 
is  said  by  the  natives  to  have  yielded  a  much  greater  per  centage  and 
much  better  iron  than  the  ore  found  at  Doodye ;  but  the  manufacture 
of  it  has  been  suspended,  owing  partly  to  the  scarcity  of  fuel,  and  partly 
to  English  iron  being  procured  at  a  cheaper  rate,  as  well  as  in  much  more 
convenient  forms. 

Coal, — Coal  has  been  found  in   this  formation  in  various  places,,  but 
Dot  in  beds  sufficiently  thick  to  be  worth  working.    It  was  first  dis* 
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covered  io  the  bank  of  a  river  near  the  city  of  Bhooj,  forming  a  bed 
about  18  inches  thick,  and  associated  with  strata  of  sandstone  and  blue 
clay,  the  dip  being,  to  the  eastward,  one  foot  in  twenty.  This  bed  was 
worked  for  some  time,  and  considerable  quantities  of  its  produce  were 
sent  to  Bombay,  but  the  quality  was  bad,  being  very  slaty,  and  con- 
taining a  large  proportion  of  incombustible  matter.  Attempts  were 
afterwards  made  to  discover  coal  in  other  parts  of  the  province ;  and 
although  various  beds  were  met  with,  they  were  too  thin  to  be  of  any 
value.  This  search  was  carried  on  principally  to  the  south  of  the 
Charwar  range,  a  few  miles  from  the  town  and  fort  of  Seesaghud.  One 
bed  was  found  of  a  very  good  quality,  but  only  9  inches  thick.  It  con- 
ttsted  of  masses  composed  of  small  cubical  pieces,  which  soiled  the 
fingers  very  much,  had  not  the  slightest  appearance  of  a  lignite,  and 
ignited  quickly,  burning  with  a  bright  flame,  and  leaving  a  small  resi- 
duum,  but  it  would  not  cake.  It  was  found  on  trial  to  get  up  the  steam 
of  an  engine-boiler  very  well  and  quickly,  but  a  much  larger  quantity 
was  required  than  of  English  coal,  owing,  partly,  to  its  breaking  into  go 
small  fragments  as  to  fall  through  the  bars  of  the  grate. 

Borings  for  Coal, — A  boring  for  coal  was  made  near  this  bed;  and 
although  270  feet  of  sandstone  and  blue  clay  were  penetrated,  no  coal 
was  found.  A  similar  attempt  was  made  six  miles  further  to  the  east- 
ward, and  to  the  depth  of  191  feet,  but  with  no  better  success;  and  simi- 
lar researches  were  made  in  one  or  two  other  places.  The  second  trial 
passed  through  a  regularly  alternating  series  of  sandstone  and  blue  cUy. 
Some  of  the  sandstones  were  so  extremely  hard  (being  composed  of 
quartzose  particles  cemented  by  ferruginous  matter)  as  to  be  almost  im« 
penetrable.  A  jumper,  worked  by  a  lever-bar,  making  eighteen  strokes 
in  a  minute,  penetrated,  after  eight  hours*  work  only,  from  1}  to  2  inches. 
Other  specimens  of  sandstone  varied  both  io  hardness  and  quality ;  and 
at  a  depth  of  190  feet,  a  bed  of  white,  pure  quartzose  sand  was  entered, 
when  water  immediately  rushed  to  the  surface,  and  continued  to  flow  in 
such  quantities  as  to  stop  the  work.  The  shale  was  of  a  very  dark  blue 
when  first  brought  up,  but  it  lost  the  greater  part  of  its  colour  after  ex- 
posure to  the  sun.  Iron  ore  and  iron  pyrites  were  found.  AH  the  banks 
of  the  rivers  in  the  neighbourhood  present  strata  of  sandstone  and  slate- 
clay,  with  bands  of  ironstone,  and,  in  places,  thin  beds  of  coal.  The  ge- 
neral dip  is,  to  the  south-west,  about  one  foot  in  twenty ;  but  the  strata 
are  greatly  shattered  and  dislocated  by  dykes,  slips,  and  hitches. 

Vegetable    Impressions, '■^The  slate -clay,  and,    in    some  cases,    the 
sandstone,  contained  numerous  impressions  of  ferns  and  reeds,  occa* 
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nonallj  of  a  large  size.  One  iipeciineD,  which  was  flaUenedi  was  four 
inches  in  hreadtb,  and  the  outer  sur&ce  was  carbonised,  but  the  interior 
was  filled  with  sand :  this  was  generally  the  case,  though  other  speci- 
mens were  carbonised  throughout,  and  some  were  mere  impressions. 
In  digging  wells  within  the  limits  in  which  they  occur,  coal  was  frequent- 
ly found,  but  always  in  thin  beds  ,*  and  some  of  it  ought  more  properly 
to  be  called  lignite. 

Extent  of  Coal-field. — The  coal-field,  if  it  may  so  be  termed,  is 
bounded  to  the  north  by  the  upper  secondary  or  laminated  slate-clay 
and  limestone  slate  formation ;  and  to  the  south  it  is  cut  off  abruptly 
by  a  low  range  of  volcanic  and  trap  hills.  I  could  not  ascertain  whether 
it  had  eyer  been  covered  by  any  conformable,  stratified  deposits.  Thin 
beds  of  coal  have  been  found  in  various  other  parts  of  the  formation. 
The  general  structure  of  this  series  of  strata,  the  quality  of  some  of  the 
coal,  the  nature  of  the  sandstone  and  slate-clay,  the  impressions  and  re- 
mains of  reeds,  ferns,  &c.,  the  bands  of  ironstone,  the  dislocations  by 
dykes,  slips,  &c.,  all  bear  an  analogy  to  the  coal-fields  of  England ;  but 
I  am  inclined,  from  the  vegetable  remains,  to  consider  this  deposit  an 
equivalent  of  the  oolitic  coal  of  England,  and  not  of  the  regular  carboni- 
ferous system. 

Alum  Works  near  Miiurr. 

The  ground  on  which  Mhurr  is  built,  consists  of  high,  irregular  banks 
of  mari  of  every  variety  of  colour,  but  in  a  most  confused  and  shattered 
state.  It  is  surrounded  on  three  sides  by  steep  bills,  forming  a  kind  of 
amphitheatre ;  and  nothing  can  be  more  desolate  than  its  appearance. 
North  of  the  town  is  a  high  table-land,  which  extends  to  some  hills  about 
one  mile  and  a  half  distant.  It  is  composed,  near  their  base,  of  a  ferru- 
ginous quartzose  sandstone,  on  which  the  variegated  marls  rest ;  the  lat- 
ter being  covered,  in  many  places,  with  a  bed  of  coarse  gravelly  detritus, 
six  or  eight  feet  thick.  Imbedded  in  this  gravel,  are  some  very  large 
masses  of  basalt,  and  of  a  very  hard,  black  stone,  composed  of  grains  of 
quartz  cemented  by  an  almost  black  oxide.  They  are  cut  into  mill-stones 
for  grinding  flour.  The  whole  are  evidently  boulders  from  the  hills  to 
the  northward,  which  were  mentioned  in  the  first  part  of  this  memoir,  as 
consisting  of  quartz  and  basalt.  This  plain  terminates,  to  the  south* 
ward,  in  a  high  bank  overlooking  the  town,  and  intersected  in  one  part 
by  a  large  dyke  of  spheroidal  basalt,  which  has  apparently  so  indurated 
the  strata  of  variegated  marl  in  its  vicinityi  as  to  permit   them  to  be 
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qaarried  for  building.    A  large  quantity  of  alum  ia  made  at  this  place, 
mnd  exported  to  different  parts  of  India. 

3faffi(/ffc/tire.— The  shale  from  which  alum  is  obtained^  ibrms  beds  in 
the  Yariegated  marl ;  and  in  a  kind  of  blue  clay.  Long  galleries  are 
cut  for  the  purpose  of  extracting  it ;  but  ao  plentiful  is  the  supply,  that 
DO  means  are  taken  to  support  them,  and  they  generally  fall  in  during 
the  rainy  season.  The  manner  in  which  the  alum  is  prepared  ia  very 
simple.  The  earth  is  exposed  in  heaps  to  the  sun  and  air  for  about 
five  months,  during  which  it  burns  spontaneously.  It  is  next  laid  out 
in  little  bedsi  similar  to  those  of  a  field  prepared  for  irrigation,  and  it  is 
watered  by  a  small  stream  for  tea  or  fifteen  days,  by  which  time  the 
aluuiinous  matter  accumulates  into  semi-crystalline  plates.  This  sub- 
stance is  boiled  in  water  for  about  seven  hours ;  after  which,  a  third, 
or  one  half,  by  weight,  of  potash  is  added,  and  it  is  again  boiled  for  a 
few  hours,  according  to  the  strength  of  the  ley.  It  is  then  poured  into 
large  open  vessels,  whrre,  aAer  settling  for  some  time,  it  is  waahed,  and 
the  liquid  drawn  ofll^  leaving  an  impure  crystalline  sediment.  This  is 
once  more  boiled,  and  when  it  arrives  at  a  proper  state,  which  is  learned 
by  practice,  it  is  poured  into  large  earthen  vessels  with  a  small  mouth, 
and  sunk  into  the  ground  to  prevent  their  breaking.  Afler  a  time,  the 
vessels  are  dug  out,  broken  to  pieces,  and  a  lump  of  pure  alum  extract* 
ed.  Six  or  eight  measurea,  by  weight,  of  alum,  are  produced  firom  ten 
measures  of  the  substance  from  the  irrigating  bedft,  and  four  or  ^y% 
measures  of  {>ota8h.  It  is  not  so  much  esteemed  in  the  Bombay  market 
as  that  brought  from  China,  on  account  of  its  yellow  tinge. 

Some  of  the  marls  resemble  chalk,  being  white,  and  soiling  the  fingers ; 
and  some  are  very  calcareous,  whilst  other  varieties  scarcely  effervesce 
with  diluted  muriatic  acid.     In  one  mass  I  found  a  very  minute  speci- 
men of  Buccinum  pumUum,    These  marls  also  occur  of  every   variety  of 
colour  as  well  as  texture ;  some  of  them  consisting  of  innumerable  thin 
laniioee  curiously  twisted  and  arranged  in  the  most  intricate  manner; 
and  others  of  a  kind  of  breccia,  composed  of  small  broken  portions  of 
marls.     Several  djkes of  basalt  cut  through  these  beds';  the  whole  pre- 
senting a  most  confused  assemblage,  partly  due  to  natural  causes,  and 
partly  to  the  numerous  mines  which  have  fallen  in.     One  of  the  banks 
has  been  burning  spontaneously  for  several  years,  in  a  similar  manner  to 
that  at  Ruttrea,  and  apparently  from  the  same  cause.    The  exact  geolo- 
gical position  of  these  marls  I  coidd  not  determine. 
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3.  Red  Sandstone. 

I  have  mentioned  a  red  sandstone  formation,  which  may  be  described 
oow.  It  occurs  to  the  southward  of  the  coal  series,  and  is  separated 
£rom  it  by  a  low  range  of  hills  about  six  miles  broad,  composed  partly 
of  basaltic  rocks,  and  partly  of  a  variety  of  porphyry.  This  sandstone 
is  regularly  stratified,  and  has  the  same  dip  and  inclination  as  the 
sandstone  and  coal  series,  but  differs  very  materially  from  it,  in  being 
much  softer,  generally  finer-grained,  of  a  vast  variety  of  colours,  and  by 
containing  no  organic  remains.  Associated  with  the  sandstone  are  beds 
of  clay,  varying  in  colour  from  purple  to  deep  red.     Oue  of  the  beds 

is  aluminous,  and  has  been  burning  spontaneously  for  a  long  period. 
The  smoke  issues  firom  a  deep  crevice  in  the  bank,  and  the  fumes  are 
highly  sulphureous.  A  stick  thrust  into  the  crevice  soon  ignites,  and 
the  whole  bank  has  a  burnt  appearance ;  the  red  cla^s  which  rests 
immediately  upon  the  stratum,  having  been  converted  into  a  perfect 
brick,  and  the  other  variegated  clays  having  been  variously  acted  on. 
Although  this  bed  would  yield  a  large  per  centage  of  sulphate  of  alumi- 
na,  it  has  never  been  worked.  The  stmta  dip  at  an  acute  angle  to  the 
south,  and  are  covered,  in  that  direction,  by  beds  of  gravel,  succeeded  by 

others  of  sand  and  soil,  which  extend  to  the  sea. 

4.    Laminated  Sebies  or  Uppeb  Secondary  Formatio:^. 

Alternating  strata  of  slate-clay,  limestone-slate,  and  occasionally  slaty 
sandstone,  constitute  this  formation.  The  more  calcareous  beds  are 
very  hard  and  compact,  whilst  some  of  the  others  are  very  earthy  and 
IKable.  In  many  of  the  calcareous  slabs,  the  upper  and  under  surfaces 
are  argillaceous,  hard,  and  compact,  but  the  centre  is  a  grey  limestone, 
which  takes  a  good  polish,  and  might  bo  used  for  lithography.  The  slate- 
day  is  of  a  dark  blue  colour,  and  generally  peels  in  thin  flakes,  leaving  a 
flat,  lenticular  nodule  or  centre.  In  many  places,  vast  thickness 
of  this  laminated  slate-clay  occur  without  the  least  admixture  of  the 
saiidstone-slate,  whilst  in  others,  the  latter  alternates  very  oflen  with  it. 

The  beds  being  horizontal,  except  where  they  have  been  disturbed, 
the  formation  occupies  considerable  tracts  ;  and  where  it  rises  into  hills 
it  is  generally  capped  by  a  thick  bed  either  of  coarse,  sofl  sandstone,  as 
in  the  gh&ts  of  the  Charwar  range,  the  Bhooda  hill  (near  Bhooj),  the 
Jarra  (near  the  Indus),  and  other  hills  ;  or  of  a  very  compact,  hard,  cry- 
stalline sandstone,  with  a  conchoidal  fracture,  as  in  the  Chuppal  hills, 
the  Jarra,  and  in  other  places,  including  the  natural  walls  of  the  Kuun, 
described  in  a  subsequent  part. 
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Relative  Position  with  resjtect  to  the  other  Streia.—l  searched  diligent- 
ly to  find  the  relative  position  of  this  formation  distinctly  defined,  but  io 
Tsin,  as,  at  its  apparent  junction  with  other  beds,  the  whole  of  the  strata 
were  broken  up,  and  so  confused  as  to  baffle  every  attempt  to  ascertain 
the  boundary.  I  am  induced,  however,  to  believe  that  it  occupies  hd- 
lows  in  the  sandstone  and  coal  formation,  or  abuts  against  it.  It  cannot 
underlie  that  series,  because  its  strata  are  always  korizontat^  except 
where  locally  disturbed  ;  while  the  beds  of  sandstone  and  coal  are  as  in* 
variably  inclined  at  a  considerable  angle,  and  are  everywhere  intersected 
with  dykes,  slips,  and  other  dislocations,  from  which  the  upper  secon- 
dary strata  are  generally  free.  In  one  instance  the  formation  evidently 
occupied  a  hollow  in  the  coal  sandstone. 

In  many  places  it  appears  to  abut  against  the  sandstone,  occupying 
large  tracts  which  may,  at  some  period,  have  been  covered  by  beds  of 
that  formation,  subsei^uently  washed  away.  From  what  has  been  stated 
above,  it  is  at  all  events  newer  than  the  coal  beds  ;  and  this  coDclusion 
is  also  borne  out  by  its  imbedded  fossils. 

Apparent  Position  with  respect  to  the  English  Series.^ln  its  min^alo- 
gical  character  and  genezal  appearance,  this  formation  greatly  resemblei 
the  English  lias  ;  but  its  fossils  have  been  found,  after  a  careful  exami- 
nation by  Mr.  James  Sowerby,  to  assimilate  very  closely  to  those  of  the 
oolitic  beds  ;  and  a  very  few  belonging  to  the  green  sand. 

JFc)««<2s.— Of  the  fossils  found  in  these  beds,  the  Ammonites  are  the 
most  characteristic,  occurring  in  vast  quantities,  particularly  in  some 
hills  bordering  the  Runn.  Of  the  eleven  species  which  I  collected, 
eight  are  unknown  to  Mr.  James  Sowerby,  to  whom  I  am  entirely  indebt- 
ed for  all  my  information  regarding  them.  Of  the  other  three  species, 
one  so  closely  agrees  with  A,  Herveyii  of  the  Englisli  combraah,  that 
he  is  induced  to  consider  it  only  a  variety  of  that  species  ;  another  in 
the  outer  whorl  resembles  A,  perarmatus  of  the  coral  rag,  but  diflto  in 
the  stnicture  of  the  inner  whorls  ;  and  the  third,  of  wh*ch  there  is  only 
one  imperfect  specimen,  is  like  A  corrugatus  of  the  inferior  oolite  of  fin- 
gland.  They  generally  vary  in  diameter,  from  three  to  five  inches  :  the 
largest  I  found  being  eight  inches.  It  was  imbedded  in  a  mass  of  gold* 
coloured  oolite.  The  genus  next  abundant  is  the  Terebratula.  Of  tbe 
seven  species  collected  by  me,  five  bear  so  close  an  analogy  to  the  T, 
hiplicata^  T.  dunidiata^  T.  sella^  T,  intermedicL,  and  T,  eoneinna  of  the 
green  sand  and  oolitic  scries,  that  it  has  been  found  impossible  to  con* 
sider  them  distinct  species.     The  Trigonias  are   numerousi   though  coo- 
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fined  to  two  Bpecies,  one  of  which  differs  so  very  little  from  T.  costataof 
the  lower  oolites  of  England,  that  Mr.  Sowerhy  considers  it  only  a  varie- 
ty of  that  fossil.    The  genus  Pholadomya  also  abounds,  but   the  speci- 
mens are  generally  broken.    Of  the  three  species  I  collected,  Mr.  Sower- 
by  has  not  been  able  to  establish  an  identity  with  any  known  Pholadomya 
in  England,  although  there  is  a  general  resemblance  to   the   oolitic  and 
lias  fossils.    I  found  two  species  of  Belemnites,  one  of    which  resembles 
B,  canaUeuiatus  of  the  inferior  oolite  ;  the  other  is  not    determinable. 
Ofthespeciesof  oysters,  one  resembles  the  Osirea  Marehii  of  the  En* 
glish  cornbrash.    I  found  it  in  a  bank  high  up  the  Katrore  hill,   in   the 
Charwar  range,  in  friable,  laminated  strata  of  slate-clay  and   sandstone 
slate,  associated  with  Ammonites  of  the  same  description   as   those  at 
Charee  and  along  the  Runn*.     I  did  not  find  a  single  specimen  of  a  Gry 
phaea,  although  numbers  of  the  genus  have  been  collected  from  this  pro- 
vince.    Some  crinoidal  stems,  which  I  collected  from  the  same  localities 
resemble  those  of  a  species  found  in  the  mountain  limestone ;  but  as  the 
fossils  above  enumerated  clmractcrize  the  middle  series  of  the  English  up* 
per  secondary  rocks,  fossils  belonging  to  so  much  older  a  formation  can 
hardly  be  associated  with  them.     These  crinoidal  remains,  therefore,  pro* 
bably  belong  to  an  undescribed  species.      The  only  fossil  bone  which 
I  discovered,  Messrs.  Clifl  and  Owen  consider  to  be  a  caudal  vertebra  of  a 
Saurian.    This  determination  is,  however,  very  interesting,  as  it  shows 
how  widely  these  animals  were  distributed;  being,  in  this  distant  country, 
also  associated  with  the  same  mollusca  (one  valve  of  a    Trigonia  costata 
is  imbedded  in  the  mass  containing  the  bone)  as  accompany  their  remains 
in  the  English  strata. 

In  the  Appendix  to  this  paper  I  have  given  a  complete  and  systematic 
list  of  all  these  fossils,  stating  the  localities  where  I  collected  them. 

General  Shape  of  the  IliUs  belonging  to  this  Formation.—'MsLny  of  the 
hills  in  Cutch  present,  on  the  north  side,  a  perpendicular  cliff  surmount- 
ing a  sloping  talus,  and  on  the  south  an  inclined  plane  ;  and  they  owe 
this  peculiar  outline  to  their  being  composed  of  a  base  of  laminated  clay 
or  sandstone,  capped  by  a  thick  bed  of  coarse  and  brittle  sandstone. 
This  is  particularly  the  case  in  the  Jarra  hill,  and  the  hills  of  Hubbye, 
Lodye,  andRoha-kd-Koss,  near  the  village  of  Joorun,  on  the  Runn  ;  also 
those  of  the  Puchum  and  Khureer  islands  in  the  Runn,  particularly  the 

•  At  the  base  of  these  hills,  and  forming  the  immediate  borders  of  the  Runn,  fissil 
•hells  are  found  of  a  very  different  description,  among  which  I  may  ennraerate  Oardium, 
Pfcten,  Qtrhula,  Feniu,  Giobulus,  and  vast  quantities  of  Turritella  ;  which  last  fonn 
large  masses  of  rock  protruding  every  here  and  there  above  the  bed  of  the  Rmnn. 
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latter  ;  likewise  those  near  Beyla,  at  the  north  eattcm  extremity  of  the 
province,  and  many  others  The  Katrore  hill,  forming  the  eastern  extre- 
mity of  the  Charwar  range,  belongs  to  this  formation,  and,  therefore,  dif- 
fers materially  from  the  greater  part  of  the  rang^,  which  is  composed 
principally  of  sandstone,  except  in  the  portion  opposite  Bhooj,  where 
this  laminated  series  also  occurs.  The  strata  being  principally  horizon* 
tal,  the  bills  have  a  conical  form. 

It  is  a  curious  circumstance,  that,  in  the  same  gronp,  some  of  the  hills 
of  the  laminated  strata  have  a  thick  capping  of  sandstone,  whilst  an  in>- 
mediately  adjoining  peak,  of  equal  height,  has  none.  I  conceive  the 
thick  beds  of  the  sandstone  once  covered  the  whole  surface,  and  that 
on  their  upheavement  they  broke  into  masses,  which  have  been  since  de- 
nuded from  some  of  the  hills,  the  debris  forming  the  de^p  sandy  plain 
around  Bhooj. 

In  the  hill  of  Jog6-ki-bit,  near  Nurra,  on  the  Runn,  the  beds  dip  from 
40^  to  50^  to  the  north,  and  alternate  three  times  with  basalt.  The 
strata  vary  greatly  in  character,  some  of  them  being  very  hard  and  cry* 
stalliue,  particularly  those  containing  calcareous  matter  ;  whilst  other 
parts  of  the  series,  immediately  adjoining,  are  very  friable  and  earthy. 
Some  of  (he  schists  assume  the  character  of  a  roofing-slate,  and  others 
are  only  sofi,  laminated  blue  clay. 

A  cluster  of  hills,  occupying  a  surface  of  three  or  four  square  nulef 
to  the  north-west  (»f  the  city  of  Bhooj,  called  the  Bhoodha  hills,  also  be- 
longs to  this  formation,  being  composed  of  slate-clay,  tabular  aandstooe, 
and  limestone  slate,  in  many  parts  asi*uming  a  very  friable,  earthy  tex* 
ture,  and  frequently  capped  with  thick  beds  of  coarse,  soft  aandstone. 
The  strata  are  often  horizontal ;  in  which  case  the  hills  are  conical ;  but 
in  many  instances  the  beds  incline  at  a  considerable  angle ;  and  the  bills 
assume,  when  capped  by  the  sandstone,  tlie  usual  form  of  an  abrupt  es« 
carpment,  with  a  long  inclined  opposite  side.  They  are  intersected  by 
numerous  ravines  and  nullahs  ;  the  looseness  of  the  soil,  and  peculiar 
tabular  construction  of  the  strata,  offering  a  very  slight  resistance  to  the 
action  of  the  rains.  The  Chuppal  hills,  between  Guranee  and  Nurra,  in 
the  north-western  division  of  the  province,  afford  another  example  of  the 
elevation  of  these  strata  into  hills.  They  consist  of  beds  of  a  very  earthy 
and  friable  description,  covered  by  a  thick  stratum  of  hard  crystalline 
sandstone,  slightly  calcareous ;  and  the  lower  part  forming  a  sloping  ta- 
lus, capped  by  the  hard  rock,  in  masses  20  feet  thick ;  they  appear  as  if 
they  were  surmounted  by  old  ruins  or  turrets. 

Manner  in  which  the  Hills  have  been  formed, — From  an  attentive  ex- 
amination of  these  hills,  I  am  led  to  infer,  that  they  have  all  been  nplifl- 
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ed  by  a  rooTeroent  which  proceeded  from  below ;  the  laminated  series 
haying  yeilded  to  the  upheaving  power,  and  the  loose  brittle  sandstone 
having  broken  off  abruptly.  That  this  has  been  the  case  with  the  minor 
ridges,  and  what  I  may  term  the  natural  walls  in  the  Runn,  described  in 
treating  upon  that  district,  there  can  be  no  doubt,  as  I  have  found  them 
at  angles,  varying  from  a  few  degrees  above  the  horizontal  position  to  the 
vertical,  and  even  turned  over  beyond  that  point. 

That  these  beds  have  been  disturbed  and  broken  through  by  igneous 
•gents  is  quite  evident  from  the  dykes  of  basalt,  which  occasionally  in- 
tersect them. 

5.  NuifMULinc   Limestone  amo  Mabl. 

Although  the  imbedded  fossils  of  the  Nummulitic  group  resemble  those 
of  some  tertiary  beds  of  England  and  France,  still  the    strata  of  which  it 
consists,  differ  so  totally  in  mineralogical  character  and  general  appear- 
ance from  any  of  the  other  formations  in  Cutch,  that  it  deserves  a  se- 
parate notice.     It  is  bounded  partly  by   the   second  or  sandstone  and 
coal    formation,  partly  by  beds  which   I   have   named    tertiary,   and 
partly  by  the  alluvial  banks  of  the  eastern  branch  of  the  Indus,  extending 
from  Luckput  to  a  plain  between  the  villages  of  Wage-k6-Pudiia   and 
Eyeraio,  about  thirty  miles  to  the  southward.      It  consists  of  a    mass  of 
small  Nummulites  mixed  with  Fasciolites  ;  and  some  of  the  river   banks 
present  a  perpendicular  section  of  solid  rock,  from  60  to  70  feet    in 
height,  entirely  composed  of  these    small  fossils  agglutinated   together, 
and  varied  only  by  a  species  of  Orbitolites,    frequently  bent  into  a  saddle 
shape.    This  stone  has  much  the  appearance  of  chalk,  and   the  beds  are 
horizontal,  except  where  they  have  been  disturbed.     In  some  parts,  how 
ever,  it  is  much  harder,  particularly  near  the  town  of  Luckput,  where  it 
is  quarried  as  a  building  stone,  and  is  also  burnt  for  lime.     The  surface- 
soil  is  entirely  composed  of  the  small  fossils  lying  loose,  and  generally 
known  by  the  name  of  Luckput  sixpences. 

llie  beds  of  nummulitic  limestone  on  which  Luckput  stands  have  been 
affected  in  a  manner  deserving  of  notice. 

The  high  ground  to  the  east  of  the  town  sends  off  three  parallel  ridges 
to  the  westward,  ranging  nearly  east  and  west.  On  the  two  northern- 
most of  these  ridges,  the  north  and  south  walls  of  the  fort  of  Luckput  are 
built ;  whilst  the  southernmost  lies  at  a  distance  of  about  200  yards  from 
the  south  wall.  A  kind  of  valley  runs  through  the  town,  ending,  at  its 
western  side,  in  a  swamp,  which  is  crossed  by  the  western  wall  of  the 
fort.  A  cut  through  the  northern  ridge  exposes  a  very  good  section  of 
the  nummulitic  ttooei  dipping  40^  to  the  north ;  whilst,  in  a  similar  cut 
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through  the  southern  ridge,  made  for  the  purpose  of  connecting  two 
tanks,  the  same  heds  dip  from  40^  to  50'^  due  south.  In  the  centrt 
ridge  the  section  is  not  quite  so  perfect,  but  the  beds  are  nearly,  if  not 
truly,  horizontal,  forming  an  anticlinal  axis  to  the  other  two. 

This  elevated  tract  of  the  nummulitic  limestone  extends  only  three 
miles  to  the  eastward  of  Luckput,  the  ground  there  descending  abruptly 
into  a  plain,  composed  of  various  clays,  a  coarse   ferruginous  stone  and 
sandstone,  with  quantities  of  selenite  scattered  about,  the  whole  present- 
ing a  confused  appearance,  as  if  it   had  b<*en  the  site  uf  an  igneous  out- 
burst.    Patches  of  ground,  every  here  and  there,  have  also  an  altered  ap- 
pearance, and  are   covered  with  small  fragments  of  igneous   rock.    The 
plain  is  bounded  to  the   south   by  a  low  range  of  basaltic  hills.     From 
Luckput  southward  to  the  village  of  Punundrow,  the  same    nummulitic 
rock  continues,   but  varies  in   hardness  from  a  compact   limestone  to  a 
white  marl.     It  is  also  very  well  exposed  between  the  villnges  of  Eyeraio 
and  Wag^-ke-Pudda,  at  the   southern  limits  of  the  formation.     To  the 
S.  W.  of  Eyeraio  is  a  plain,   composed  of  a  white   calcareous   marl,  and 
flanked  to  the  south  by  a  low  range  of  hills  of  the  same  material,  sending 
off  into  the  plain  numerous  small  projections,  with  rounded   terminations 
precisely  like  headlands.     Numerous  isolated   hillocks,    or  high   banks, 
with  sides  worn  in  the  same  way,  and   resembling  islands,  are  scattered 
about  the  plain,  and  the  whole  surface  looks  as  if  it  had  only  lately  been 
deserted  by  water,  or  as  if  a  violent  flood  had  swept  over  it.     The  banks 
of  the  small  nullahs,  which  intersect    the  plain,  are  composed  of  gravel, 
containing  rounded  masses  of  a  variety  of  the  calcareous  marl.     Advanc- 
ing westward,  the  ground  rises  a  little,  and  the  surface  consists  of  a  hard 
rock,  which  contains  oysters  and  other  bivalves,  whilst  in  some   places 
large  patches  are  entirely  composed  of  silicified  corals.     I  al.Ho  found  in 
this  place  fragments  of  fossil  bone,  said  by  Messrs.   Clifl  and  Owen  to 
be  parts  of  rib- bones,  like   those  of  the  Manatus^  but  flatter.     To   the 
north,  this  plain  is  bounded  by  a  river,  the  perpendicular  banks  of  which, 
60  or   70  feet  in  height,  consist  entirely  of  nummulitic  marl,  capped  by  a 
thin  stratum  of  gravel.     In  one  part,  the  bed  of  the  river  is  subjected  to 
the  action  of  a  small  stream  of  water,  so  strongly  impregnated  with  saline 
ingredients,  that  large  lumps  of  salt  are  formed   in   the  hollows  worn  in 
the  rock,  which  here  assumes  the  character  of  a  hard  limestone,  probably 
in  part  due  to  the   quality  of  the   water  that  passes  over  it.     The  beds 
are  horizontal,  except  where  they  have  been  disturbed  and  shattered. 

Characteristic  jPo5it2f.— The  most  characteristic  fossils  of  this  forma- 
tion,  next  to  the  Nummulites  and  Fasciolites,  are  Echini,  Galerites, 
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Clypeasters,  and  Spatangi.  The  species  of  Echini  and  Galcrites  are  all 
Dew.  A  Clypeaster  resembles  C.  affinU  of  the  sandy  marl  of  Brabant ; 
and  a  Spatangus,  the  /S.  Buchlandii  of  the  marly  chalk  of  VV^estphalia  ; 
while  another  species  agrees  with  the  Spatangus  acuminatus  of  the  terti- 
ary deposits  of  Dusseldorf.  The  other  fossils  consist  of  species  ofTelli- 
na,  Astarte,  Cardium,  Area,  Pectunculus,  Pecten,  Nucula,  Ostrea,  Ceri- 
thium,  Turbinellus,  Globulus,  and  Seraphe.  The  Turbinella  abounds 
and  is  often  very  large.  In  the  bed  of  the  river  above  described,  I  found 
large  blocks  composed  entirely  of  small  oysters,  similar  to  Ostrea  Fla* 
beUulum,  but  more  regularly  and  finely  striated. 

G.  Tektiart  Strata. 

I  have  called  all  that  portion  of  the  province  tertiary  which  is  compos- 
ed of  rocks  containing  fossils  belonging  to  this  period.  It  consists  prin- 
cipally of  a  hard  argillaceou*)  grit,  interspersed  with  fossil  shells,  and 
covered  by  beds  of  pebbles  or  conglomerate.  Some  portions  of  this  con- 
glomerate are  very  coarse,  and  constituted  of  rolled  or  boulder  stones 
loosely  connected ;  whilst  other  portions  are  sufficiently  indurated  to  be 
used  as  a  building  stone.  A  calcareous  grit,  which  soils  the  6ngers  like 
chalk,  also  occurs  in  patches,  and  contains  innumerable  small  shells.  It 
is  used  for  building,  and  is  burnt  for  lime.  The  beds  are  horizontal,  and 
the  surface  of  the  country  is  generally  covered  with  a  fine  rich  soil 

At  the  village  of  Soomrow,  about  ten  miles  north-east  of  the  fort  and 
harbour  of  Juckow,  on  the  south-western  coast,  the  banks  of  a  broad 
river-bed  are  composed  partly  of  a  loose  gravelly  soil,  and  partly  of  a 
▼ery  hard,  compact,  calcareous  rock,  full  of  shells,  and  burnt  for  lime ; 
and  below  this  rock  is  a  coralline  limestone.  The  river-bed,  in  some 
places,  is  nearly  a  mile  across,  the  banks  being  cut  into  ledges  or  steps, 
whilst  numerous  small  hillocks,  or  high  banks  of  gravel  and  clay,  stand 
isolated  in  its  middle.  Only  a  small  stream  now  winds  from  shore  to 
shore.  One  part  of  the  northern  bank  rises  into  a  small  hill,  the  surface 
of  which  is  composed  of  the  same  hard,  compact,  shelly  rock  as  that 
which  is  found  even  with  the  bed  of  the  river.  For  some  distance  north 
of  this  spot,  the  ground  is  also  high,  and  cut  into  innumerable  ravines  ; 
and  there  are  breaks  in  the  surface,  as  well  as  circular  hollows,  or  large, 
deep  pits.  The  natives  have  a  tradition,  that  an  earthquake  occurred  at 
this  spot,  some  centuries  since,  during  a  severe  battle  between  the  Sin- 
dians  and  the  natives  of  Cutch.  The  raised  position  of  the  shelly  rock, 
and  the  peculiarly  rent  and  broken  appearance  of  the  ground,  indicate 
some  convulsive  movement ;    and  it  should  be  noticed,  that,  as  all   the 
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beds  are  horizontal,  those  forming  the  hill  cannot  be  an  unbroken  cod* 
titiuation  of  those  in  the  banks  of  the  river. 

1'his  formation  continues  a  few  miles  further  to  the  northward,  where 
it  abuts  against  the  nummulitic  beds. 

In  many  places  towards  its  northern  limits,  it  rises  into  hills,  and  con* 
aiderablt*  tracts  of  high,  undulating  country ;  the  loftier  portions  consist- 
ing invariably  of  hard,  shelly  rock,  including  large  patches,  of  one  or  two 
acres  in  extent,  of  silicified  corals ;  and  the  lower  parts,  or  intervening 
spaces,  of  a  loose  gravel  or  clay,  equally  full  of  organic   remains.    Some 
parts  of  this  district,  particularly  that  near  the  village  of  Kotra,  have  a 
very  remarkable  appearance,  as  if  they  had  been  subjected    to  a  violent 
flood,  which  had  washed  away  the  surface-soil  to  a  depth  of  30  or  40 
feet,  leaving  a  broad,  shallow  valley,  two  or  three  miles  across,  with  nu- 
merous isolated  and  rounded  bluff  hills  of  gravel,  scattered  about  its  bed. 
The  banks,  or  bounding  lines,  consist  of  low  hills,  cut  into  innumerable 
small  ravines ;  the  whole  being  composed  of  the  same  shelly  rock,  and 
gravel,  and  clay  as  above  described. 

The  fossil  shells  found  in  this  district  occur  often  in  beds,  consisting 
of  a  single  species.  One  of  the  hillocks,  above  described,  is  about  60 
yards  long  by  20  broad,  and  15  feet  in  height,  and  is  entirely  covered 
with  Ostrea  caUifera^  lying  loosely  on  a  gravelly  soil,  or  cemented  into  a 
solid  rock.  The  highest  part  of  the  table-land  in  one  place,  near  the 
village  of  Kotra,  is  also  composed  solely  of  oysters,  forming  a  very  hard 
rock  or  limestone ;  other  isolated  banks  are  completely  covered  with 
what  appears  to  be  a  species  of  large  Serpula,  or  else  fragments  of  coraL 
Numerous  other  fossils  are  found,  either  lying  loose  or  imbedded  in  the 
ro>  k,  and  consist  of  species  of  Lucina,  Venus,  Cardium,  Pecten,  Ostrea, 
Turritella,  and  Clypeaster.  The  Turritellae  are  imperfect,  but  particu- 
larly numerous. 

This  flat  valley  or  broad  river-bed  (for  a  small  stream  still  winds 
through  it,)  continues  to  the  hills  surrounding  the  town  of  Mhurr, 
spreading,  in  places,  into  lake-basins,  all  of  the  same  description  as 
above  detailed ;  but,  a  short  distance  south  of  the  Mhurr  hills,  its  course 
is  cut  across  by  a  dyke  of  very  compact  basalt,  of  perfectly  columnar 
structure ;  each  face  of  the  polygons  being  about  two  feet  in  breadth. 
This  basalt  forms  both  banks  of  the  river  for  50  or  60  yards,  and  to  the 
height  of  20  or  25  feet ;  the  bed  of  the  river  being  also  formed  of  sec- 
tions of  the  columns.  The  clay  through  which  the  basalt  passes  is  bard, 
and  of  a  brick  red ;  and  quantities  of  iron  ore,  of  a  spongiform  texture, 
arc  scattered  about. 
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The  soathern  base  of  the  Mhurr  hills  is  now  approached,  and  pre- 
sents a  most  confused  appearance,  the  country  at  their  foot  being  shat- 
tered in  all  directions.  It  is  impossible  to  conceive  ground  in  a  more 
disturbed  state.  The  banks  and  ridges,  varying  from  20  to  60  feet  in 
height,  are  partly  composed  of  a  coarse,  calcareous  grit,  full  of  the 
marine  shells  already  enumerated,  and  partly  of  a  blood-red  coloured 
clay,  which  has  apparently  been  altered  by  a  trap  dyke.  One  bank 
exposes  a  section,  60  to  70  feet  high,  of  horizontal  layers  of  gravel,  clay, 
shelly  ruck,  and  iron  clay,  which  in  one  spot  appear  to  have  fallen  in  bodi- 
ly, dipping  abruptly  from  both  sides  to  a  point. 

Joid/tr.— The  principal  deposit  of  fossil  shells  which  came  under  my 
inspection,  was  at  the  village  of  Soomrow,  just  described.  The  speci- 
mens which  I  collected  have  been  examined  by  Mr.  James  Sowerby^ 
and  found  to  consist  of  33  known  genera.  Of  the  57  species  belonging 
to  these  genera,  47  are  new,  6  are  known,  and  4  are  doubtful.  The 
most  numerous  among  the  univalves  belong  to  the  genera  Mitra  and 
Voluta :  there  are  also  great  quantities  of  the  genera  Cerithiura  and 
Terebra ;  some  of  the  latter  being  very  beautifully  marked.  l*he 
genera  Solarium,  Conns,  and  Strombus  also  abound.  Among  the 
bivalves,  the  Pectens  are  most  numerous ;  and  among  the  Radiata,  are 
great  numbers  of  Clypeaster.  Most  of  the  fossils  which  I  collected, 
either  lay  closely  on  the  gravelly  bank,  or  were  cemented  into  large  ta- 
bular slabs  of  rock. 

I  was  informed  by  the  natives,  that,  about  the  year  1834,  great  quan- 
tities of  large  fossil  shells,  called  by  tlie  country  people  Sonk  or  Coiik^ 
being  a  species  of  Turbinella,  were  found  in  a  land-crack,  in  a  field 
about  two  miles  from  this  spot ;  and  so  perfect,  that  they  were  given 
to  the  priests  of  the  different  temples  in  the  neighbourhood,  who,  by 
inserting  a  metal  tube  into  the  apex  of  the  shell,  converted  them  into 
horns,  to  call  the  devout  to  prayer.  I  could  not,  however,  find  any 
when  I  visited  the  spot,  the  crack  having  been  filled  up  by  subsequent 
floods. 

ExteiU  of  the  Tertiary  FomuUion,— These  tertiary  beds  reach,  in 
one  place,  to  the  town  of  Mhurr,  a  distance  of  thirty  miles  from  the 
sea,  and  extend  in  a  belt  of,  perhaps,  a  third  of  that  breadth,  through- 
out the  whole  southern  coast  of  the  province.  A  narrow  line  should 
also  be  drawn  along  the  borders  of  the  Runn,  and  around  the  islands  in 
it,  as  the  fossils,  found  on  the  immediate  shores,  belong  to  the  tertiary 
period. 
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7.    Alluvial,  ob  Rbcent  Deposits. 

These  consist  entirely  of  plains  covered  with  soil,  evidently  detritus 
vrhich  has  be<^n  washed  from  the  hills,  or  of  land  recovered  from  the 
sea  hy  the  blowing  up  of  sand.  The  whole  of  the  province  south  of 
the  volcanic  range  might  be  considered  alluvial ;  the  surface  being 
compos^  d  of  a  thick  soil,  formed  by  the  rapid  decomposition  of  the 
basaltic  or  igneous  hills ;  but  as  the  banks  of  the  rivers  contain  ter- 
tiary shells,  I  have  thought  it  better  to  designate  the  district  as  con- 
sisting of  rocks  of  that  age.  The  boundary  between  the  tertiary  and 
alluvial  districts  must,  therefore,  be  considered  partly  imaginary,  as  I 
have  thought  it  more  correct  to  give  a  general  outline,  than  to  mark, 
with  apparent  minuteness,  limits,  which  my  examination  of  the  district, 
did  not  enable  nie  to  ascertain. 

Lanl  gaining  on  the  »9ea.--Tn  many  places  along  the  roast,  where  there 
are  ridges  of  sand,  the  land  gains  upon  the  sea.  These  dunes  are  con- 
stantly increaBinj^,  from  the  particles  blown  up  by  the  sea-breezes,  or  the 
south-west  winds,  which  prevail  during  so  great  a  portion  of  the  year; 
and  the  ridges  frequently  occur  in  double  rows,  occupying  a  considera- 
ble brendth,  and  varying  from  50  to  100  feet  in  height.  Daring  strong 
winds  the  whole  appear  to  be  in  motion,  from  the  sand  drifting  along  their 
surfaces. 

At  Mandavee,  the  principal  seaport  in  Cutch,  i«»  a  ruin  on  a  spot  call- 
ed the  Old  Runder,  or  Quay.  It  is  now  about  three  miles  inland,  and  is 
situated  on  the  bank  of  the  river,  which  flows  into  tlie  sea  near  the  pre- 
sent town  ;  but  at  the  time  when  this  old  quay  was  in  use,  the  town  must 
have  been  some  distance  from  the  present  shore.  A  small  temple,  built 
upon  a  rock,  now  in  the  middle  of  the  town^  is  said  to  have  been  at  that 
time  also  in  the  sea.  Even  now,  a  considerable  space,  composed  of  loose 
sand  and  sand-hills,  intervenes  between  the  town  and  the  sea  ;  and  the 
distance  is  continually  increasing,  owing  to  the  quantity  of  sandy  detritus 
brought  down  by  the  river  during  the  periodical  floods,  and  washed  back 
by  the  sea  in  the  dry  season.  A  bar  is  also  thus  formed  across  the 
mouth  of  the  river,  and  the  position  of  it  varies  so  much,  and  so  of^en, 
as  to  render  the  entrance  to  the  river  very  difficult.  Even  boatnnen  be- 
longing to  the  port,  who  have  been  absent  a  few  months,  cannot  pilot 
their  vessels  in.  During  very  dry  seasons,  this  bar  increases  to  so  great 
a  degree  as  almost  to  block  up  the  entrance  entirely  ;  and  the  laden 
boats  always  strand  upon  it  at  high  water,  their  cargoes  being  carried 
away  by  carts,  when  the  tide  is  out. 

At  Moondrah,  Budraseer,  and  other  seaports  up  the  Gulf  of  Cutch,  the 
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land  also  gains  upon  the  sea,  rendering  necessary  the  frequent  removal 
ftirther  seaward,  of  the  quays  or  landing-places.  Where  rivers  enter  the 
gulf,  this  increase  of  land  at  their  mouths  is  easily  understood,  as  the 
sea,  for  nine  months  of  the  year,  washes  back  the  sandy  detritus  accumu- 
lated by  the  river  at  its  delta  during  the  periodical  floods.  Where  rivers 
flow  all  the  year  round,  they  may  be  enabled  to  keep  a  channt»l  through 
the  deltas  constantly  free  ;  but  when  the  stream  is  inert  during  three 
fourths  of  the  year,  and  the  wind  and  sea  are  continually  at  work,  ihe  case 
must  be  very  diflerent. 

Marine  Forests, — The  same  operation  is  in  progress  at  places  separat- 
ed from  the  main  waters  of  the  gulf  by  small  creeks. 

Some  of  these  inlets  penetrate  six  or  seven  miles  from  the  coast 
through  a  tract  covered  for  miles  in  extent  with  shurbs.  At  low  water, 
these  plants  are  exposed  to  their  roots  ;  but  at  high  tides  merely  their 
upper  branches  are  visible,  so  that  the  bouts  sail  througli  a  marine  for- 
est, the  sails  and  yards  frequently  brushing  against  the  boughs  of  the 
trees.  The  growth  of  these  shrubs  is  so  rapid,  that  the  sailors  have 
very  often  to  force  their  boats  through  the  upper  branches,  particularly 
at  the  various  angles  of  the  very  tortuous  creeks,  when  they  wish  to  save 
a  tack,  and  the  wind  is  scant.  The  stems  and  branches  of  the  trees  are 
covered  with  Crustacea  and  Mollusca,  whilst  numerous  water-fowl  occu- 
py the  higher  branches  ;  the  whole  presenting  a  most  curious  picture. 
That  the  land  should  gain  on  the  sea,  in  these  places  also,  is  very  natu- 
ral, as  during  the  monsoons,  when  the  numerous  small  streams  convey 
their  muddy  alluvium  into  the  gulf,  the  roots  and  stems  of  the  shrubs 
act  as  a  filter,  and  the  water  passing  slowly  between  them,  a  great  por- 
tion of  the  earthy  matter  is  precipitated ;  a  portion  also  adhering  to  the 
stems. 

Effects  of  Floods,  —  Considerable  damage  is  frequently  done  by  the 
periodical  floods,  which,  from  the  peculiar  hilly  structure  of  the  couutry, 
sometimes  rush  down  with  a  force,  that  carries  all  things  before  them. 

In  August  1834,  the  rains  were  very  violent  and  long-continued,  and 
did  considerable  damage.  The  river,  which  flows  past  Nurra,  and 
through  the  flat,  from  six  to  eight  miles  bread,  which  extends  from  the 
town  to  the  Runn,  brought  down  so  much  alluvium,  as  to  cover  with  a 
fine  soil  a  surface  of  150  pragas,  or  nearly  1000  acres  of  land.  This  tract 
had  been  sunk  by  the  earthquake  of  1819  so  nearly  to  a  level  with  the 
Buuu,  as  to  have  remained  unfit  for  cultivation.  On  the  opposite  side 
of  the  province,  at  a  village  called  Kundagra,  not  far  from  Mandavee,  50 
pragas  or  300  acres  of  soil  were  entirely  washed  away,  leaving  a  bare 
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iand^  Burfece,  siHiilar  to  the  bed  of  a  river ;  and  not  far  from  the  lame 
spot,  half  a  small  village,  with  a  quantity  of  land,  was  twcpt  bodily  into 
the  82a ;  large  trees  being  uprooted  aud  carried  down  by  the  flood.  At 
Pheraudee,  12  miles  N.  E.  from  Mandavee,  at  Mandavee,  and  many  otb<r 
places,  great  devastiitions  are  said  to  have  been  produced.  A  few  ainii* 
lar  inundations  would  alter  the  features  of  the  country,  consbting  of  such 
abrupt  hills  and  loose  surface-soil. 

8.  Volcanic  and  Tbappban  Rocks. 

The  district  composed  of  volcanic  and  trnppean  rocks  is  one  of  the 
principal  features  in  the  geology  of  Cutch,  not  only  from  the  space  it 
occupies,  but  from  the  phaenomena  which  it  presents. 

The  igneous  origin  of  trap  being  acknowledged,  I  shall  always  speak 
of  it  and  lava  under  the  comprehensive  term  of  igneous  rocks,  as  in  com* 
position  they  differ  only  in  the  proportions  of  hornblende,  felspar,  and 
augite,  and  as  they  all  appear  to  have  originated  in  the  same  cause,  and 
to  have  equally  disturbed  or  affected  the  neighbouring  strata.  But  there 
appearR  to  be  a  very  marked  distinction  between  those  rocks  which  have 
been  in  fusion  below  the  surface,  and  subsequently  forced  up,  and  those 
sedimentary  formations,  which  have  an  altered  appearance,  and  have  been 
evidently  subjected  to  violent  heat  since  they  were  deposited  in  their 
present  position.  The  latter  rocks,  however,  bear  a  very  small  propor- 
tion to  the  former. 

Evidence  of  the  dUturhing  power  of  Igneous  Agents, ^^li  is   impodsiblt 
to  desire  clearer  evidence  of  the  disturbing  power  of  igneous  agents  than 
is  developed  in   Cutch.     The  shattered  appearance  of  the  country  ia 
some  places,  the  upraised  hills  in  others,  with  the  igneous  rock  or  moving 
agent,  either  directly  under  them,  or  immediately  in  front  of  the  outcrop 
of  their  strata  ;  the  angles  to  which  the  beds  have   been  raised  varying 
from  a  gentle,  unfractured  slope  to  the  most  complete  dislocations  ;  the 
vast  variety  in  the  composition  of  the  igneous  matter,  frx>m  the  most 
loose  and  clay-like  form  to  the  most  compact  and  perfect  columnar  ba- 
salt ;  the  crater-like  shape  and  construction  of  some  of  the  hills,  from 
which  large  lava  or  basaltic  streams  can  be  traced,    prove    the  igneous 
origin  of  these  rocks,  and  the  vast  effects  which  they  have  produced  oo  the 
general  appearance  of  the  country.    Moreover,  it  is  not  necessary  that 
the  igneous  matter  should  be  on  every  occasion  apparent ;  as,  where  we 
find  a  large  mass  of  basalt  which  has  evidently  come    fit>m  below,  lyiiw 
on  a  plain,  behind  a  hill  presenting  a  bluff  cliff  towards  the  igneous  rot^ 
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and  the  strata  sloping  sharply  from  them,  the  conclasioo  is  ohvioaf,  that 
the  hill  most  have  been  raised  by  the  outburst  of  the  volcanic  matter  ; 
and  it  is  equally  just  to  infer,  that,  in  its  passage  from  below,  it  munt 
haTe  disturbed,  more  or  less,  the  various  beds  through  which  it  passed  ; 
and,  therefore,  that  the  form  of  many  hills  may  be  owing  to  a  Intent  ezer« 
cise  of  this  power,  even  where  no  traces  of  the  igneous  matter  are  visible 
near  the  surface,  or  near  the  raised  strata.  That  the  greater  number  of 
these  igneous  rocks  have  been  forced  up,  and  are  not  portions  of  lava 
stre  ims  which  have  flowed  from  volcanos,  is  very  evident,  from  the  man* 
ner  in  which  the  superimposed  strata  are  affected  by  them. 

In  a  preceding  part  of  the  paper  I  have  described  a  hill  of  quarti  rock 
near  Mhurr,  and  shown  that  its  strata  have  been  violently  disturbed  ; 
and  I  have  also  inferred,  from  the  nature  of  the  rock,  that  its  characters 
are  due  to  grains  of  sand  having  been  agglutinated  by  volcanic  heat. 
In  detailing  the  phaenomena  presented  by  the  second  formation,  I  have 
shown  that  its  strata  have  been  also  subject  to  great  dislocations. 

In  describing  the  upper  secondary  formation,  1  have  stated,  that  I  con* 
ceive  the  hills  owe  their  outline,  presenting  to  the  north  an  abrupt  et* 
carpment  resting  on  a  slope,  and  to  the  south  an  inclined  plane,  to  the 
agency  of  volcanic  forces.  IntheKaree  river,  near  Bhooj,  these  u^ 
have  been  disturbed  to  an  extent  which  defies  representation.  Near  the 
village  of  Jarra,  on  the  borders  of  the  Runn,  a  bank  afibrds  a  good  exam- 
ple of  the  manner  in  which  this  upheaving  power  has  acted.  The  hi« 
minated  beds  (upper  secondary  formation)  being  of  a  loose  earthy  char* 
acter  have  yielded  to  the  disturbing  agent ;  whilst  the  overlying  com* 
pact  stone  has  broken  short  off,  and  presents  a  wall  of  rock,  split  by 
such  perfectly  vertical  lines,  that  at  first  sight  I  thought  the  stone  waa 
columnar. 

The  range  of  Roha-k6-Koss,  composed  of  beds  of  the  fburth  or  upper 
secondary  ibrmation,  is  a  good  example  of  disturbing  action.  It  is  situ« 
ated  between  the  villages  of  Joorun  and  Lodye,  on  the  borders  of  the 
Runn,  and  extends  nearly  east  and  west  for  eight  miles,  presenting,  to 
the  north,  a  perpendicular  cliff  of  sandstone,  which  rests  on  a  sloping 
talus  of  laminated  sandstone  and  slate-clay,  and  dipping  at  a  high  angle 
to  the  southward.  About  three  quarters  of  a  mile  from  this  main  range^ 
and  parallel  to  it,  is  a  ridge  of  smaller  hills,  consisting  princip-iUy  of  ba- 
salt, intermixed,  in  some  places,  with  the  same  sandstone  as  that  of  the 
fnaln  hill ;  and  which,  in  the  banks  of  the  nuUahs  at  itn  base.  overlieSi 
the  laminated  strata.  The  space  between  the  two  ridges  is  composed 
enlarge  broken  maues  of  sandstone,  covered  by  a  thick  bed  of  gravd 
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•videotly  tha  detritus  of  the  hills.  Iq  this  instaQce,  the  strata  of  ths 
Koss  range  dip  towards  the  south  ;  and,  at  a  short  distance  to  the  north 
of  it,  we  find  a  mass  of  basaltic  or  igneous  matter,  which  prohably  raised 
the  hills  in  its  passage  np,  and  established  itself  at  their  foot.  Largo 
basaltic  dykes,  disturbing  the  strata  through  which  they  past,  are  obser- 
Table  in  many  of  the  river  banks  in  the  immediate  neighbourhood* 

The  beds  of  nuiumulitic  limestone,  on  which  Luckput  stands,  present, 
as  before  stated  (p.  321),  most  decided  marks  of  eleratory  movementf^ 
consisting  of  a  central  platform  of  horizoDtal  strata,  with  inclined  beds  oo 
the  flanks. 

i^nother  roost  striking  example  of  the  effects  of  igneous  action  in  up- 
raising hills,  occurs  in  the  nummulitic  limestone,  near  the  village  of  Puo* 
undrow  ;  and  the  phsenomena  are  so  strongly  marked,  that  they  deserve  a 
detailed  description. 

On  leaving  the  village  of  Eorah,  in  the  north-west  department  of  the 
province,  and  proceeding  westward,  a  range  of  hills  is  entered,  of  small 
altitude,  but  covering  a  considerable  area.  It  is  composed  of  a  confused 
Msemblage  of  basaltic  cones  in  broken  columns,  or  rather  of  a  number 
of  sugar- loaf*  shaped  masses  piled  one  on  the  other.  The  mrfkct  of  the 
U^  is  covered  with  fragments  of  a  hard  greenstone,  the  crystals  of  fels- 
par being  numerous.  The  perpendicular  banks  of  the  nullahs  and  ravines 
vhich  intersect  this  range,  present,  in  some  places,  entire  sectiona  of 
the  colunnar  basalt ;  whilst  others  consist  of  a  friable,  sandy  clay,  dit* 
posed  in  horizontal,  thinly  laminated  strata  of^very  shade  of  black,  red, 
and  yellow,  to  white  ;  and  associated  with  it  is  a  beautiful  purple  loam. 
The  basalt  tpmetimes  overlies  these  beds,  sometimes  forwu  dykes  iii 
them  ;  and  one  side  of  the  ravine  ficqnently  consists  of  this  variegated 
loam,  and  the  opposite  of  basaltic  pillars.  In  many  places  the  ground 
has  an  altered  appearance  ;  the  ironstone,  of  which  large  quantities  are 
lying  about,  appearing  ptirtialJy  fused,  and  the  clays  or  •  variegated  marls 
variously  acted  on,  ond  always  accompanied  by  dykes  of  basalt.  These 
bills  continue  about  eight  miles  from  Korah  to  the  village  of  Ukri,  whero 
they  gradually  decline  into  a  plain,  throwing  off  numerous  ridges  or  forks. 
About  three  miles  distant,  a  solitary  hill,  with  a  flat  but  uneven  top, 
called  Baboa,  rises  out  of  the  plain.  To  this  hill  I  wish  to  draw  particu- 
lar attention  ;  and  the  f  regoing  account  of  the  basaltic  range  baa  been 
given  as  necessary  to  a  proper  understanding  of  it. 

The  flrst  part  of  (his  plain  is  composed  of  thick  beds  of  gravel,  but  fiv 
ther  westward  it  consists  of  the  nummulitic  formation.  Out  of  this  soil 
rises  the  Baboa  hill,  composed  of  hard  limestone,  full  of  marine  remaint. 
One  of  the  forks  projecting  from  the  basaltic  range  reaches  to  withto 
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half  a  mile  of  the  hill,  the  groond  near  it  being  strewed  with  small  frag* 
ments  of  igneous  rock. 

The  cause  of  the  devatim  of  this  hiU  is,  in  my  opinion,  distinctly  visi* 
ble  in  the  hanks  of  a  river  which  passes  by  its  western  base.     They  Kf€ 
fix>m  20  to  30  feet  in  height,  and  are  composed  of  white  calcareous  marl^ 
ecrrered  by  a  thin  bed  of  gravel.     Immediately  opposite  the  hill,  these 
beds  are  cut  through  by  a  dyke  of  very  compact  dark  green  basalt,  form* 
ing.  towards  the  river,  a  wall  about  eight  feet  high  ;    its  base   being  hid 
by  a  talus  of  gravel.     In  several  places  on  each  side  of  this  dyke,  which 
is  about  50  yards  in  breadth,  independent  masses  of  igneous   rock  break 
through  the  marl.     They  are  principally  of  a  blunt,  conical  form,  capped 
with  portions  of  the  marl,  and  consiist  of  spheroids  of  basalt,  which  de8« 
q[uaraate  \u  coocentric  layers,  precisely  resembling  scales  of  iron.    At  a 
abort  distance  up  the  river,  or  northward,  this  marl  is  covered  by  a  stratifi- 
ed series,  dipping  at  ahi^h  angle  to  the  north,  and  consisting  of  a  yellowish 
marl,  with  small  imbe«l(lcd  fragments  of  lignite,  covered  by  a  bed  of  blue 
€]ay,  containing  also  fragments  of  lignite  and  quantities  of  an  elive-browm 
earth,  in  which  small  pieces  of  either  amber  or  mineral   resin  arc  inclosed* 
Above  this  bed  is  a  stratnin  of  red  sandstone  ;  and  the  whole  is  covered, 
at  its  lower  extremity,  by  a  thick  bed  of  gravel.     Tliese  inclined   beds 
reach  the  level  of  the  water  about  400  yards  from  the  basaltic   dyke,  be-( 
yond  which  the  marl  again   appears  in   horizontal   beds.     Southward    of 
the  dyke,  the  change  from  the  broken  part  to  the   undisturbed   hotizon- 
tal  strata,  is  ranch  more  abrupt,  occurring  within  a  very   short  distance. 
On  the  top  of  the  bank  adjoining  the  south  end  of  the  dyke  the  stratified 
4ed8  of  blue  clay,  &c.  are  horizontal. 

From  the  above  description  it  appears,  that  the  only  place  in  which 
Che  basalt  is  exposed,  is  directly  under  the  bill,  no  trace  of  it  being  dis- 
cernible either  above  or  below  this  spot ;  also,  that  the  most  compact  and 
extensive  mass  of  basalt  is  exactly  under  the  highest  part  of  the  hill; 
and  that  detached  masses  of  igneous  rock  present  themselves,  with 
large  portions  of  the  marl  adhering  to  them.  A  series  of  stratified  beds 
is  also  noticed  rising  from  the  north  towards  the  hill,  meeting  the  sur- 
tkce  at  its fbot,  and  is  again  found  in  a  horizontil  position  just  south  of 
the  hill.  Afl  these  facts  surely  prove,  that  the  hill  must  have  been  ele-* 
Tated  by  an  outburst  of  igneous  matter,  which  was  probably  a  branch 
from  the  basaltic  hills  to  the  eastward  ;  one  of  ita  forks  reaching  withiit 
balf  a  mile  of  the  spot. 

QaanUties,  of  what  I  believe  to  be  frothy  or  foam  lava,  being  a  brown « 
ish  black  tubstaQce,  very  vesicular  or  apong^fbnii,  extremely  l%ht,  and 
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somewhat  similar  to  a  Terr  porous  cinderi  are  found  adhering  to  the 
marl,  and  in  the  nibble  of  the  bank. 

Large  blocks  of  the  shelly  limestone,  composing  the  summit  of  the 
hill,  are  scattered  about  its  irides  and  base  ;  and  some  of  them,  my  guide 
informed  roe,  fell  dnring  the  earthquake  of  1819 ;  and  the  abrupt  and 
Bteep  sides  are,  no  doubt,  due  to  the  action  of  water.  Numerous  fossils 
are  found  lying  about,  characteristic  of  the  nummulitic  limestone. 

I  haye  minutely  described  this  hill,  in  the  hopes  of  impressing  others 
with  the  same  belief  as  myself,  of  the  cause  of  its  elevation. 

Near  the  village  of  Nambye,  in  the  Charwar  range,  a  basaltic  dyke 
traverses  beds  of  thinly  laminated  slate-clay  and  layers  of  limestone  slate. 
In  the  immediate  vicinity  of  the  dyke  the  strata  dip  in  all  directions,  and 
form  even  anticlinal  ]ine<«.  The  basalt  is  very  harH,  compact,  and  of  a 
dark  blue  colour,  and  presents  irregular  masses,  without  the  slightest  ap- 
proach to  a  columnar  structure. 

Distinct  Periods  of  Volcanic  Eruption, — That  the  ydcanic  eruptions 
have  occurred  at  many  distinct  periods,  is  also  evident,  from  the  different 
formations  with  which  the  igneous  rocks  are  associated,  and  from 
the  variations  in  their  characters.  Thus,  in  the  same  section, 
the  lower  part  frequently  consists  of  large,  rolled,  or  water-worn 
masses,  whilst  the  upper  portion  is  columnar :  in  other  places 
the  basalt  ulternates  with  a  calcareous  grit  or  coarse  limestone, 
having  a  tabular  structure,  but  -  always  distinctly  stratified,  and  very 
brittle,  so  as  to  present  perpendicular  banks.  This  limestone  is  ge« 
ncrally  associated  with  basalt,  where  the  latter  is  raised  into  hills  ;  and 
from  the  fact  oC  angular  pieces  of  basalt  or  igneous  matter  being  imbed* 
ded  in  it,  would  iucline  one  to  believe  that,  in  such  cases,  it  must  be 
contemporaneous,  though  it  often  regularity  alternates  with  it.  In  other 
places  the  basalt  is  interstratified  with  a  pure  crystalline  limestone  or 
travertin. 

The  principal  mass  of  igneous  rocks  lies  towards  the  southern  depart- 
ment of  the  province,  and  forms  a  group  of  hills  called  the  Doom  range  ; 
the  intervening  spaces  and  the  ground  at  their  southern  base  generally 
assuming  a  porphyritic  structure.  The  northern  parts  of  the  range  hart, 
for  the  greater  part,  a  fiat,  smooth  outline  ;  but  in  the  interior  of  the 
group  are  many  clusters  of  small,  conical  hills,  arranged  round  a  circular 
space,  inclosing  a  kind  of  hollow.  The  sides  of  these  cones  are  very 
steep,  and  invariably  present  innumerable  horixontal  lines,  forming  rings 
resembling  narrow  paths.  The  surface  being  covered  with  basalt,  in 
Tery  small  pieces,  is  totally  devoid  of  vegetation,  and  baa  prcdaely  tJm 
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•ppeaiaoce  of  a  newly-laid  macadamised  road.  Their  interior,  liow- 
ever,  baa  a  much  more  solid  construction,  as  is  well  seen  in  numerous 
deep  clefts  and  ravines  with  which  the  hills  are  in  all  directions  xnter« 
•ected. 

One  of  these  ravines,  near  the  village  of  Doonee,  is  50  or  60  yards 
broad,  and  nearly  100  feet  deep ;  and  its  perpendicular  sides  are  composed 
of  c<  ir.pact  columnar  basalt  of  a  greenish  grey  colour ;  the  columns  being 
perfect  polygons,  and  of  a  very  large  size.  This  rent  must  have  been 
ibrmed  by  some  convulsion,  as  it  reaches  nearly  to  the  summit  of  the  hill ; 
and  the  only  water  that  could  ever  have  flowed  down  it  being  that  which 
falls  (D  its  sides  and  bed,  and  must  be  very  little. 

JUernaticniof  Basalt  unth  Strata  of  the  Upper  Secondary  Formation, 
— Near  Nurra,  on  the  borders  of  the  Runn,  a  hill  called  Jog^-ki-bit, 
basalt  alternates  viiih  slate-clay,  limestone  slate,  slaty  limestone, 
and  a  laminated  loam.  The  strata  dip  from  40^  to  50^  to  the  north, 
which  being  at  a  higher  angle  than  that  at  which  the  hill  itself  rises,  it 
causes  them  to  crop  out ;  the  surface  being  also  broken  into  several 
distinct  ridges.  The  igneous  rock  alternates  three  times.  In  one  in« 
stance  it  underlies  a  stratum  of  hard  slate -clay;  in  another  it  occurs 
between  a  coarse,  soft  sandstone,  and  slate-clay,  and  sandstone  slate ; 
and  it  also  forms  the  conical  summit  of  the  hill,  which  is  not  more  than 
ten  feet  in  diameter.  The  basalt  desquamates  in  flakes,  but  has  a 
centre  of  compact  rock.  The  same  inclination  of  the  beds  is  continued 
through  the  hiU. 

Alternations  of  the  Calcareous  Orit  with  Basalt,^ At  the  village  of 
Doonee,  above  mentioned,  the  banks  of  the  river  present  a  perfectly 
perpendicular  wall,  from  15  to  20  feet  high,  and  are  composed  of  the 
calcareous  grit,  or  coarse  limestone  alternating  with  basah,  in  the  fol- 
lowing order :  flrpt,  grit ;  then  a  horizontal  bed  of  rounded  pieces  of  ba- 
salt ;  and  next,  another  stratum  of  the  grit,  15  feet  in  thickness  ;  the 
whole  being  covered  by  the  basalt  forming  the  hills. 

Another  good  example  of  this  alternation  is  near  the  village  of  Keroee, 
at  the  cant  em  limit  of  the  formation.  The  banks  of  a  river  are  here  com« 
posed,  in  some  places,  of  the  basalt  forming  the  Doura  range ;  and  in 
others,  entirely  of  the  limestone  grit,  which  in  one  place  overlies  the  ba- 
salt, but  forced  up  into  anticlinal  lines,  as  if  the  igneous  rock  had  been 
protruded  from  below ;  the  broken  state  of  the  straU  showing  that  it 
was  not  originally  deposited  in  this  position.  The  bed  of  the  river  at 
this  place  is  entirely  composed  of  basaltic  columns ;  their  horizontal 
lectioDfl  fonniog  a  regular  pavement  \  and  large  masses  of  the  columnsi 
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occupying  from  200  to  300  square  jards,  and  bein^  about  eight  feet  ia 
height,  remain  every  here  and  there,  similar  to  a  field  of  com  partiallf 
reaped.  The  columns  are  very  regular,  geuerallj  foor- sided,  witk 
smooth,  even  surfaces,  and  are  composed  of  a  hard,  compact,  dark  blue 
basalt. 

Another  instance  of  the  junction  of  the  limestone  grit  with  the  basalt 
is  near  the  village  of  Choolree,  a  little  to  the  westward  of  Kafra.  The 
basaltic  range  is  completely  divided  by  a  narrow  ravine,  in  which  the 
two  rocks  appear  in  contact,  the  limestone  being  broken  in  all  direc- 
tions. One  side  of  the  ravine  presents  a  perpendicular  cliff,  of  nearly 
80  feet  in  height,  of  irregular  columnar  basalt,  overlying  a  bed  of  round* 
ed  musses  of  the  same,  though  the  opposite  bank  is  coropoAed  of  the 
limestone  grit.  Advancing  through  the  Pass,  the  basalt  terminates  ab- 
ruptly, and  is  succeeded  by  the  limestone  grit,  which  forms  both  sides  of 
the  ravine.  Further  on,  the  basalt  again  appears  in  the  form  of  a  dyke; 
beyond  which  is  the  grit,  once  more  succeeded  by  a  dyke  of  basalt,  form- 
ing, at  this  extremity  of  the  Pass,  both  banks.  Where  the  dykes  of  basalt 
occur  tlie  limestone  lies  in  immenne  masses,  evidently  broken  off  at  the 
time  of  the  projection  of  the  upper  bed  of  igneous  rock  \  being  itself 
of  subsequent  tbrmation  to  the  lower  basaltic  bed  of  rolled  roassesi. 
1*his  is  very  distiuctly  shown  at  one  part  of  the  Pass ;  and  it  should  be 
mentioned,  that  the  bed  of  the  ravine  consista  throughout  of  irregular  or 
broken  basalt. 

The  intervening  spaces  and  the  ground' at  the  base  of  these  hilk 
are  composed,  for  the  most  part,  of  a  red  clay  much  resembling  bricki 
a  variety  of  it  being  amygdaloidal,  of  a  darker  colour,  extremely  hard 
and  tough,  and  containing  quantities  of  calcareous  spar,  chalcedony,  rock 
crystal,  &c. 

In  some  places  it  forms  low  ranges  of  bills  of  a  hard  rock,  of  a  dingy 
red  colour,  thickly  interspersed  with  cylindrical  kernels  of  aeolite^  with 
a  light  green  coating,  some  of  them  dividing  into  two  parta.  Other 
specimens  contain  numerous  crystalo  of  felspar;  and,  in  many  in- 
stances, all  the  mineral  substances  have  disappeared,  leaving  a  vcaiculaff 
mass.  Occasionally,  thin  beds  or  layers  of  calcareous  spar,  of  a  leek- 
green  colour,  are  met  with,  also  of  rock  crystal  and  chalcedony  in  all 
its  varieties.  The  surface  of  the  plains  la  covered  with  fragnsaots  of 
these  minerals,  derived  from  the  disintegration  of  the  aroygdaloida,  which 
are  rapidly  affected  by  exposure  to  air  and  water.  Some  of  the  aides  of 
the  hills  are  covered  with  heaps  of  rock  crystali  as  if  cast*loada  had  beM 
purposely  thrown  down. 
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jiUemaiian  of  BtuaU  with  Travertin, — A  verj  good  example  of  buc- 
oessiTe  eruptioos  of  basalt  occuri  near  the  small  village  of  Warrowsow, 
OB  the  south-westero  flanks  of  the  Charwar  range.  Th»  point  must  at 
•ne  period  have  been  a  lake,  it  being  now  a  dead  flat,  about  4  \  milea 
in  diameter,  and  aurronnded  by  low  but  steep  bills,  whose  surfaces 
are  covered  with  small  fraginetits  of  basalt ;  its  general  level  is  about  20 
feet  above  the  ground  to  the  east  of  it.  The  soil  consists  of  alluvial 
matter  and  fine  gravel,  totally  different  from  the  sandy  plain  by  which 
it  it  bounded ;  but  its  most  interesting  feature  is  the  basalt  at  the  eas- 
tern  outlet  or  break  in  the  low  surrounding  hills.  This  mass  of  trap 
cornsista  of  perfectly  polygonal  columns  about  25  feet  in  height,  but 
broken  into  lengths,  forming  a  series  of  regular  steps,  cut  into  a  horse- 
fboe  shape  by  a  small  stream,  which  discharges  itself  during  the  rainy 
season.  The  hills  that  flank  it  on  each  side  are  composed  of  a  base  of 
ooarst  sandstone  capped  by  an  earthy  basalt,  a  dyke  of  which,  8  or  9 
inches  wide,  has,  in  one  spot,  penetrated  the  subjacent  sandstone. 

The  ffiable  basalt  forms  the  base  of  the  fall.  Above  the  columns 
the  bed  of  the  small  stream  consists  of  a  loose,  calcareous  calc-tuff. 

This  section  presents  several  interesting  facts ;  as,  from  the  alterna^ 
tion  of  basalt  with  the  limestone  or  travertin,  it  is  evident,  that  a  consi- 
derable time  must  have  elapsed  between  the  igneous  eruptions.  The 
variety  in  the  texture  of  the  limestone  or  travertin  may  be  accounted 
for  by  supposing,  that  the  waters  under  which  it  was  deposited  were 
tcnnetimes  perturbed,  or  rendered  muddy  by  a  flood ;  but  at  other  sea- 
sons clear,  when  a  pure  calcareous  precipitate  would  take  place.  The 
basalt  forming  the  columns  is  very  hard,  compact,  of  a  dark  blue  colour, 
fpd  smooth  surface ;  and  it  may  be  traced  to  some  small  hills  northward 
«f  the  spot. 

Near  this  place  the  surface  has  been  affected  in  a  manner  worthy  of 
obtcllAtion.  Every  here  and  there,  a  small  spot,  varying  in  size  from 
3  to  30  yards  in  diameter,  has  been  raised  into  a  convex  form ;  the 
pavement,  that  covers  it,  consisting  of  tabular  plates  of  slaty  sandstone, 
broken  into  small  masses ;  and  the  fractured  lines  generally  radiating, 
though  in  an  irregular  manner,  from  a  centre.  In  some  places  the  tops 
of  these  little  globular  elevations  have  been  removed,  leaving  a  regular 
circle  of  stones,  whose  bounding  lines  are  disposed  like  the  stones  of  an 
arch.  In  other  instances  they  assume  a  more  conical  shape,  resembling 
small  hillocks,  from  the  upper  part  of  which  tbe  outer  coating  or  tabular 
masses  have  generally  fallen  away.  When  they  are  of  a  larger  character, 
tha  whole  presents  a  heap  of  broken  masses  of  rock. 
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Denodur  ffiU,  an  extinct  Volcano^—Of  the  detached  hills,  the  eleva* 
tion  of  which  I  conceive  to  he  due  to  volcanic  influence,  the  principal  i« 
that  called  Denodur,  and  is  situated  near  the  shores  of  the  Runn.  It 
is  the  largest  and  highest  hill  in  the  country,  and  is  evidently  the  re« 
mains  of  an  extinct  volcano,  an  irregular  crater  being  still  visible.  In 
the  north  side  is  a  large  gap,  reaching  neaily  to  the  foot  of  the  hill,  but 
partially  blocked  up  by  a  lower  ridge,  or  a  kind  of  traverse.  Its  western 
flanks  are  composed  of  a  series  of  ridges  of  laminated  clay  and  loam, 
interspersed  with  flat,  angular  fragments  of  slaty  sandstone  and  slate* 
clay.  The  surface  of  some  of  these  ridges  is  smooth,  consisting  either 
of  tbin  slabs  of  slate-clay,  or  of  thicker  slabs  of  a  very  compact,  cry- 
stalline, and  slightly  calcareous  stone,  the  same  as  that  which  overlies 
the  laminated  series,  and  forms  the  walls  on  the  Runn,  &c.  Near  the 
base  of  the  hill  and  for  more  than  two- thirds  up  its  side  the  construe* 
tion  alters,  being  composed  partly  of  a  loose  sandstone,  and  partly  of 
the  calcareous  grit,  containing  imbedded,  angular  fragments  of  basalt ; 
the  uppermost  part  is  a  perpendicular  wall  of  basalt,  which,  apparently, 
continues  all  round  the  top.  A  stream  of  very  compact  basalt  mas 
past  its  north-western  flank,  and  in  other  places.  Numerous  small  conical 
hills,  composed  of  horizontal  layers  of  limestone  grit,  or' of  basalt,  are 
scattered  over  its  sides,  and  its  base  is  covered  with  a  thick  mould, 
formed  of  decayed  vegetables,  with  earthy  matter.  Nowhere  did  I  fiod 
any  traces  of  recent  disturbance,  although  the  people  of  the  neighbour- 
hood, particularly  the  Jogees,  or  religious  devotees,  who  inhabit  a  temple 
on  its  northern  flauk,  asserted  that  Are  issued  from  it  during  the  earth- 
quake of  1819.  If  it  did,  there  would,  of  course,  be  some  signs  of  it  re* 
maining ;  but  I  was  unable  to  penetrate  into  the  interior  of  the  hHI, 
owing  to  the  dense  Bauble  Jungle,  or  crooked  thorn  tree  with  whicli  Jl 
is  covered. 

Not  far  from  this  place,  and  adjoining  the  village  of  Nuckutrana,  is  a 
hill  of  some  size,  called  Uogia-soorud,  the  elevation  of  which  has  also 
been  effected  by  volcanic  agency.  The  flanks  and  base  are  composed  of 
a  very  loose,  friable,  calcareous  sandstone  and  grit,  apparently  stratified^ 
but  inclined  at  all  angles;  and  the  remainder  consists  of  very  compact 
basalt.  The  hill  is  divided  into  two  parts  by  a  narrow,  tortuous  cleft, 
the  sides  of  which  are  nearly  perp^^ndicular,  and  composed  of  irregularij 
triangular  prisms  of  basalt.  The  cleft  U  not  more  than  four  feet  wide  at 
the  bottom,  though  it  is  somewhat  broader  ht  the  top ;  and  as  it  passes 
completely  through  the  hill,  we  must  suppose  the  whole  to  be  similarly 
composed. 
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All  the  other  nameroua  isolated  hills  scattered  over  thii>  part  of  the 
province,  including  that  called  the  Nuonaw,  next  to  Denodur,  appear  to 
be  similarly  constructed. 

The  hill  called  Lecka,  deserves  particular  notice.  It  forms  one  of  a 
group  of  hills  on  the  borders  of  the  Ruun,  at  the  north -western  extre- 
mity of  the  province,  and  is  composed  of  two  portions  ;  one  consisting  of 
stratified  beds  of  sandstone  ;  and  the  other  wholly  of  basalt,  in  irregular, 
triangular  columns.  The  beds  of  8and8tone  are  horizontally  disposed, 
and  of  various  colours  and  textures  ;  the  lowest  stratum  being  a  coarse, 
brown,  quartzose  grit.  The  igneous  rocks  crop  out  in  various  places 
Dear  this  spot,  forming  a  cluster  of  small  hilb  between  it  and  the  Jooria 
range ;  the  intervening  spaces  being  broken  in  the  most  confused  man* 
ner. 

Recent  Outbursts. ^Haying  given  as  many  examples  of  the  elevatory 
effects  of  volcanic  action  as  my  space  will  admit,  I  shall  conclude  my 
account  of  their  pheenomena  with  a  description  of  some  igneous  out- 
bursts of,  apparently,  a  very  recent  epoch.  The  principal  one  occurs 
at  the  village  of  Wage-k^-Pudda.  The  spot  which  has  been  acted  oa 
is  a  rathec  high  table-land,  composed  of  the  nummulitic  marl,  and  is 
flanked  by  low,  irregular  hills  of  ironstone  and  gravel,  called  by  the 
Datives  Kara  Rurraw.  The  first  view  of  it,  is  very  striking.  Con- 
ceive a  space  of  abiut  two  square  miles,  blown  out  into  a  flat  basin, 
the  sides  being  broken  into  fissures,  with  craters,  ravines,  and  hoU 
lows ;  and  the  interior,  or  bed  of  the  basin,  interspersed  with  hillocks 
and  Cones  of  every  variety  of  colour,  black,  red,  yellow,  and  white,  and 
with  patches  of  cinders,  similar  to  the  refuse  of  a  furnace ;  the  whole 
looking  as  fresh  as  if  the  igneous  agents  were  still  in  operation. 

The  surface  of  the  table-land  immediately  surrounding  the  blown-out 
space,  is  covered  with  a  burnt  ironstone,  divide'i  into  irregular  cells, 
similar  to  Septaria;  below  which  are  steep  banks,  40  to  50  feet  high,  con- 
sisting of  comminuted  particles  of  clay,  sind,  gravel,  scoriae,  and  small 
angular  pieces  of  basalt ;  the  whole  being  loose,  and  having  a  dry  and 
brittle  feci. 

Within  the  centre  are  several  small  craters,  or  circular  spaces, 
surrounded  by  walls  of  basalt.  None  of  them  are  perfect  cir- 
cles, being  broken  through  by  watercourses;  but  one  has  about 
two  thirds  of  its  circumference  complete,  the  siles  of  which, 
about  forty  feet  high,  are  in  the  upper  part  quite  perpendicu- 
lar, and  consist  of  very  compact  basalt,  of  a  columnar  structure  ; 
while    the    lower   ten   feet   present     a   talus,  composed  of   volcaole 
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rand,  and  scoHtt  in  very  thin  laminae.  Below  the  colmnnar  btmlt  is  a 
bed  of  a  friable  rariety,  three  feet  in  thickneas.  In  acme  parta  the 
columns  are  capped  with  a  thin  band  of  ironatone.  The  interior  of  thia 
crater  is  about  80  yards  in  diameter,  and  conaiata  of  volcanic  aand,  with 
imbedded  angular  fragments  of  baaalt.  The  moat  perfect  of  these  cra- 
ters, or  circular  spaces,  are  generally  bid  from  view,  being  approachaUa 
only  by  the  narrow  ravine  forming  the  outlet  of  the  waiercourao  whieh 
cuts  through  them.  The  basalt  varies  greatly  in  texture  and  general  ap- 
pearance :  in  some  places  it  is  columnar,  exceedingly  hard  and  compact, 
in  others  it  contains  imbedded  crystals  of  felspar,  audit  occasionally  pre* 
Bents  the  structure  and  texture  of  an  amygdaloidal  day.  Some  varieties 
also  consist  of  concentric  layers  of  a  kind  of  brittle,  clayey  sobatance* 
inclosing  a  nucleus  of  hard  rock  ;  the  whole  being  imbedded  in  a  mass 
of  clay,  which  looks  as  if  a  number  of  small  roota  were  entwined  about 
it.    All  the  varieties  are  frequently  found  in  the  same  bank    or  billocL 

Several  other  small  basins  have  been  blown  oat  in  the  anrrounding 
table-land,  forming  inverted  cones,  about  15  or  20  feet  in  depth  ;  and 
are  composed  of  the  same  materials  as  those  just  described.  Many  of 
them  consist  entirely  of  small,  brittle  particles,  of  a  pale  yellow  colour, 
evidently  sulphuric.  The  clay  has,  in  various  places,  been  burnt  into  a 
perfect  brick  ;  and  the  marls,  or  sandy  clays,  are  frequently  of  a  beautiful 
bright  purple.  Quantities  of  talc,  or  mica,  lie  scattered  about,  twisted 
and  contorted  into  a  variety  of  shapes  ;  and  some  of  the  iron  ore  which 
cover-i  the  surface,  appears  to  have  been  partially  fused,  consisting  of  a 
spongy,  vehicular  mass.  The  whole  has  the  appearance  of  having  been 
for  some  time  subjected  to  considerable  heat,  and  then  auddenly  blown 
up.  The  cones  and  banks  of  loose  volcanic  scorise  must  be  yearly  wash- 
ing away  ;  and  it  is  difficult  to  conceive,  that  the  walls  of  solid  basalt 
forming  the  sides  of  the  craters,  can  belong  to  a  aimihur  period,  having 
all  the  appearance  and  texture  of  very  old  basalt ;  but  it  is  posnble  that 
a  recent  eruption  may  have  taken  place  in  the  site  of  one  of  a  more  anci* 
ent  date  thus  presenting  a  mixture  of  old  and  recent  volcanic  producta. 
If  it  is  true,  that  basalt  owes  its  columnar  structure  to  its  cooling  slowly 
under  a  great  pressure,  it  is  impossible  that  these  masses  of  columnar 
basalt  and  the  loose  cones  of  scoriv  can  be  contemporaneooa. 

In  the  nummulitic  marl  forming  the  banka  of  a  river  which  flows  past 
this  patch  of  blown-up  ground,  is  a  stratum  of  earth  containing  small 
nodules  or  rounded  masses,  of  a  pale  yellow  colour,  tranalucent  and 
brittle,  and  which  burn  with  a  bright  flame,  giving  out  a  atrong  aromatic 
odour.  Itis  contained  in  a  dry,  olive-brown  earth,  80  light  as  to  float 
in  water. 
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Numerous  Echinodermata,  and  other  fossils,  are  found  on  tbu  table- 
land, and  some  of  the  fields  are  thickly  strewed  with  casts  of  a  Turbinel* 
la  of  a  very  large  size,  the  external  shell  being  always  wanting.  On 
breaking  them,  small  firagments  of  igneous  matter  are  found  in  their  in- 
terior. 

In  the  table-land  just  south  of  the  outburst,  is  a  large  fissure,  about  a 
quarter  of  a  mile  in  length,  40  yards  broad,  and  40  or  50  feet  deep.  One 
extremity  communicates  with  the  river,  and  the  other  is  rounded,  or 
formed  into  a  basin  shape.  The  sides  are  perfectly  perpendicular  ;  and 
it  is  clearly  an  opening  in  the  ground,  there  not  being  the  slightest  indi« 
eatioD  of  anything  of  the  kind,  until  directly  at  its  brink.  I  was  infurm«- 
ed  by  a  native  of  the  village,  (the  only  present  inhabitant,)  that  smoke 
issued  from  the  outburst  about  twenty-two  years  since  ;  but  little  de- 
pmidence  can  be  placed  on  the  statements  of  these  people. 

Another  similar,  but  smaller,  outburst  occurs  about  three  miles  south 
of  Mhurr,  near  the  spot  in  which,  in  my  account  of  the  tertiary  deposits, 
I  mentioned  that  a  large  basaltic  dyke  crosses  the  river.  The  space 
here  blown  out,  does  not  exceed  100  yards  in  diameter,  and  15  feet  deep, 
consisting  of  similar  cones  of  volcanic  scoriae,  and  comminuted  particles, 
as  above  described  ;  but  there  is  no  trace  of  any  basalt  nearer  than  the 
dyke  in  the  river. 

From  what  I  have  now  detailed,  it  appears,  that  igneous  action  haa 
affected  all  the  formations  of  which  the  province  is  composed  ;  and  it 
wyi  also  appear,  by  the  following  details,  that  the  Grand  Runn,  the 
most  renuurkable  feature  of  the  country,  owes  its  peculiar  characters  to 
volcanic  action. 

Thb  Gbard  Kunh. 

With  a  short  account  of  this  large  and  singular  tract,  I  shall  conclude 
the  paper.  It  has  been  described  by  Captain  Bumes,  in  a  memoir  in  the 
library  of  the  Royal  Asiatic  Society;  and  referred  to,  at  considerable 
length,  by  Mr.  Lyell,  in  his  "  Principles  of  Geology ."• 

This  tract,  containing  an  area  of  upwards  of  7000  square  miles,  ex* 
elusive  of  the  space  occupied  by  the  Bunnee,  and  the  islands  of  Puehura, 
Khureer,  &c.,  is,  perhaps,  unparalleled  in  any  known  part  of  the  globe, 
as  it  may  be  said  to  be  placed  on  a  level  between  land  and  water.  It  is 
dry  during  the  greater  part  of  the  year,  when  its  surface  consists  of  a 
sandy  flat,  totally  devoid  of  vegetation ;   but,  perhaps,  on  account  of  its 

•  »th  Edit,  vol.  li.  p.  113  tt  teq. 
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saline  nature,  alwa^'S  sufficiently  moist  to  prevent  its  particles  being 
drifted.  During  the  prevalence  of  the  south-west  winds,  however,  so 
much  water  is  blown  up  its  eastern  inlet  by  the  Gulf  of  Catch,  and,  at  its 
western  extremity,  by  the  eastern  branch  of  the  Indus,  as  to  cover  its 
whole  surface  ;  augmented  by  the  freshes,  which,  at  the  same  time,  come 
down  the  Loonee  and  Bunass  rivers,  and  the  numerous  small  streams 
which  intersect  the  northern  coast  of  Cutch.  At  those  seasons,  the 
Bunn  has  all  the  appearance  of  a  sea,  and  is  passable  only  on  camels, 
and,  in  some  seasons,  with  difficulty.  It  has  been  described  as  the  dried- 
up  bed  of  a  sea ;  but  it  is  not  easy  to  account  for  its  drying  up,  unless 
we  suppose  a  general  depression  of  the  ocean.  We  must,  therefore,  look 
to  other  causes. 

In  several  parts  of  the  world,  particularly  in  the  Baltic,  there  are  un« 
deniable  proofs  of  a  gradual  rising  of  the  land;  and,  in  time,  parts  of  that 
sea  migltt  be  converted  into  a  tract   similar  to  that  of  the  Runn.*    It 
does  not  become  me  to  inquire  whether  this  gradual  elevation  is  due  to 
a  series  of  so  minute  elevatory  movements  as  to  be  unnoticeable,  except 
from  the  effects  which  subsequent  measurement  proves  them  to  have  pro* 
duced,  or  from  a  gradual  expansion  by  volcanic  heat.     But  in   Cutch  we 
have  evidence  of  movements  within  a  very  late  date,  and  every  reason  to 
believe  that  similar  ones  have  occurred  at  various  periods.     The   earth« 
quake  of  1819  is  known  to  have   produced  a  remarkable  change  on  the 
western  extremity  of  the  Runn,  by  throwing  up  a  mound  50   miles  in 
length,  16  in  breadth,  and  18  feet  high;  and  by  depressing  an  adjoining 
tract,  so  as  to  convert  it,  from  a  cultivated  district,  into  a  large  salt  la« 
goon.    As  the  changes  in  level,  thus  effected,  have,  however,  been  de« 
tailed  in  other  papers,  I  shall  merely  observe,  that  when  I  was  at  Luck* 
put  in  January,  1834,  very  little  if  any  change  had  occurred  since  Capt. 
Burnes*  visit,  in  1828;  except  that  the  Sindians  had  repaired  all  the 
bunds  across  the  river,  and  thus,  by  preventing  further  supplies  of  fresh 
water,  the  lagoon  had  assumed  much  the  same  appearance  as  previous 
to  the  freshes  of  1828. 

I  was  also  informed  by  a  boatman,  who  constantly  plied  up  and  down 
firom  Ullah-Bund  to  the  sea,  that  between  Sindoo  and  Sindree,  there  is 
a  bank,  six  miles  broad,  covered  by  only  one  foot  of  water  ;  and  as  there 
is  no  channel  through  it,  the  boatmen  are  obliged  to  get  out  and  haul 
the  boats  across  the  bank,  after  which  they  follow  the  windings  of  the 
channel  to   Ullah-Bund.    It  would  therefore  appear   that  this  p<»'tiun 

*  S^e  Mr.  Lyeira  Memoir,  on  the  prooDi  of  gtsdaal  rising  of  the  Isad  in  Swedes.  Phfl* 
Tram.  1835,  p.  1«/M9. 
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could  not  have  beeo  so  much  sunk  as  that  around  Sindree,   and  between 
it  and  Luckput. 

I  was  also  assured  that  pieces  of  iron  and  ship-nails  have  been  thrown 
up  from  fissures  in  the  Runn ;  and  Capt.  McMurdo^  mentions  a  boat 
which  had  been  buried  under  15  feet  of  alluvium,  having  become  expos- 
ed in  a  mud-bank,  near  the  village  of  Wuwania,  on  the  Katl^war  side  of 
the  Runn,  or  where  it  joins  the  Gulf  of  Cutch. 

The  number  of  places  still  pointed  out  as  Bunders,  or  quays,  together 
with  the  large  stones  formerly  used  as  anchors,  one  of  which  still  lies  on 
a  small  elevation  on  the  Runn,  not  far  from  the  Puchum  Island,  and  the 
confident  assertion  of  all  the  inhabitants  on  its  coast,  tend  to  confirm  the 
opinion  that  the  district  must  once  have  been  covered  by  a  navigable 
body  of  water. 

Some  parts  of  the  shores  have  precisely  the  appearance  of  having  been 
recently  deserted  by  the  sea.  This  is  particularly  the  case  near  the  vil- 
lage of  Charee,  which  is  separated  from  the  Runn  by  alow  range  of  hills. 
To  the  nor|hward  of  this  range  is  an  inlet,  about  one  mile  and  a  half 
in  brvadth,  and  it  looks  precisely  like  a  small  creek  or  bay  from  which 
the  tide  has  just  ebbed.  Its  surface  is  composed  of  smooth,  whitish 
clay,  with  numerous  scattered  gravel  banks,  the  ends  of  which  Ijave  been 
worn  round,  and  the  sides  present  perpendicular  or  overhanging  banks. 
Several  masses  of  crystalline  sandstone  also  rise  suddenly  out  of  the 
bed;  and  some  of  them  consist  of  immense  fragments,  which  look  as  if 
they  had  been  piled  one  on  the  other,  and  have  a  strange  effect  from  a 
short  distance.  Beyond  the  inlet  is  another  range  of  hills  of  the  same 
description,  but  it  is  more  broken  and  confused  than  any  other  in  the 
country.  In  some  places,  the  upper  stratum  of  hard  rock  has  been 
thrown  into  a  position  like  the  roof  of  a  house  ;  in  others,  it  precisely 
resembles  a  tuined  fort  with  towers  on  a  hill ;  but  the  greater  part  of  the 
stratum  is  a  confused  assemblage  of  huge  fragments  of  rock.  Northward 
of  this  range,  and  separated  from  it  by  a  narrow  belt  of  the  Runn,  is  a 
steep  conical  hill,  called  Keera,  600  or  700  feet  in  height,  consisting 
partly  of  the  same  materials  as  the  others,  and  partly  of  basalt ;  and  it 
appeals  to  have  been  formed  in  a  similar  manner  to  the  hill  called  Ungur- 
goorud,  before  described,  and  others  of  that  class.  It  is  also  more  than 
probable,  that  the  peculiar,  fractured  appearance  of  all  the  ranges  is  due 
to  the  same  cause  acting  at  the  same  period. 

Supposing  the  bed  of  the  Runn  to  have  been  raised  by  a  series 

•  Extract  from  Captoia  McMurdo*8  MS.  memoir  on  Kattywar,  ia  [Captain  Bumes' 
Travels  in  Bokhara,  vol.  iiL  p.  339,  note. 
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of  Tiolent  movements,  such  as  must  have  upheaved  the  Keen, 
and  its  surface  to  have  been  broken,  and  covered  with  fragments 
of  rock,  its  present  level  outline  may  be  ascribed  to  subaequent 
operations.  The  Runn  is  bounded  to  the  north,  as  already  stated, 
by  the  Thur  or  Little  Desert,  a  district  composed  entirely  of  sand. 
The  Loonee  and  Bunass  rivers  also  flow  through  a  sandy  soil,  as  do 
many  other  streams  which  enter  from  the  Cutch  side.  Now,  doriog 
the  periodical  floods,  vast  quantities  of  sandy  alluvium  must  have 
been  brought  down  by  these  rivers,  deposited  at  their  mouths, 
and  washed  thence  and  spread  over  the  surface  of  the  Runn  by  the  sea* 
water  annually  blown  up  at  its  eastern  and  western  extremities.  This 
operation,  repeated  yearly,  would  fill  up  all  inequalities,  and  produce  in 
time  a  level  surface.  It  is  probable,  however,  that  the  present  state  of 
the  district  may  also  be,  in  some  measure,  owing  to  a  gradual  rising  of 
its  bed,  as  it  is  only  to  such  operations  that  some  of  its  shores,  at  those 
of  the  inlet  above  mentioned,  can  be  ascribed. 

There  are  also  many  facts  to  prove,  that  this  tract  hat  bam  elevated 
at  very  difierent  periods.  The  high  hills  bordering  its  soathem  shore 
aie,  as  before  stated,  composed  principally  of  the  laminated  series,  and 
their  sur&ces  are  covered  with  Ammonites,  Nautilites,  Belemnites,  and 
other  fossils  of  that  geological  period  ;  whereas  along  its  immediate  line 
of  shore,  there  are  generally  low  ridges,  composed  of  rocks  (bll  of  ma- 
rine remains  of  a  totally  difierent  character,  many  of  them  belonging  to 
existing  species.  Numerous  small  rocky  islets,  consisting  of  shells  ag- 
glutinated into  a  solid  mass,  occur  in  various  parts  of  the  Runn,  and  are 
barely  raised  above  its  present  level.  They  are  probably  merely  the 
higher  portions  of  large  tracts,  the  lower  parts  of  which  are  covered  by 
sediment. 

Natural  WalU  on  the  Runn  how  formed, — Still  more  striking  instancei 
of  the  efiects  of  upheavement,  since  the  Runn  assumed  its  present  char- 
acters, are  exhibited  in  the  detached,  elevated  masses  of  rock  which  I 
have  called  the  Natural  Walla  on  the  Runn. 

They  consist  of  disconnected  portions  of  rock  rising  abruptly  firom  the 
surface  of  the  Runn,  and  presenting  a  smooth,  vertical  wall,  occaaioDally 
upwards  of  thirty  feet  in  height,  and  in  one  instance  upwards  oi  two 
miles  in  length.  Some  of  them  resemble  domed  or  vaulted  bnildingSi 
the  reversed  side  consisting  of  a  talus  of  broken  fragments  of  rock  and 
soil.  In  one  place  these  walls  form  a  semicircle  aboat  500  yards  in  dia- 
meter, both  walls  sloping  outwards.  That  the  walls  have  been  oplifted 
into  their  present  fbrm  is  quite  evident,  first,  from  the  stooea  being  all 
on  end,  that  is,  with  the  grain  in  the  directioo  of  their  present  poaitioii« 
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and  peeling  off  in  sctlet  down  the  face  of  the  wall ;  and  secondly,  from 
my  having  met  with  the  same  phenomena  on  a  smaller  scale,  in  other 
parts  of  the  country,  where  the  slabs  of  rock  are  at  all  angles,  and  eren, 
as  those  before  mentioned,  turned  oyer.  It  should  be  noticed,  also,  that 
the  borders  of  the  Runn,  near  these  walls,  are  composed  of  friable  beds 
of  the  laminated  series,  covered  with  thick  tabular  masses  of  hard  sand- 
stone, precisely  similar  to  those  forming  the  walls. 

Had  they  been  uplifted  during  the  permanent  prevalence  of  the  waters, 
the  sloping  talus  of  earth  and  fragments  of  rock,  with  which  they  are 
all  backed,  must  have  been  washed  away.  It  should  be  stated,  that 
these  examples  are  situated  on  ground  now  almost  recovered  from  a 
state  of  Runn  ;  some  parts  having  been  sufficiently  augmented  by  means 
of  the  sandy  alluvium,  washed  down  from  the  neighbouring  hills  to  sup* 
port  yegetation  ;  whereas  the  isolated  rocks,  several  of  which  rise  out 
of  that  part  of  the  Runn,  and  are  still  subjected  to  inundation,  have  no 
detritus  or  talus,  but  present  smooth  walls  of  perpendicular  rocks.  I 
could  never  perceive  any  water-marks  on  them,  nor  any  remains  of 
marine  testacea,  which  miglit  occur,  had  the  sea  ever  washed  the  pre- 
sent level  of  iheir  foot.  It  is  probable  that  their  original  base  lines  have 
become  obliterated  by  the  sediment  which  must  have  accumulated  round 

them  in  course  of  time,  and  which  forms  the  existing  surface. 
A  very  good  example  of  a  similar  wall  occurs  in   the   centre  of  the 

province,  near  the  village  of  Rampoora  ;  it  is  a  ridge  of  coarse  sandstone 

I 

about  300  yards  in  length,  and  from  10  to  15  feet  in  height,  the  stones 
being  evidently  placed  edgeways,  and  in  so  regular  a  manner  as  to  re- 
Bemble  precisely  an  artificial  wall.  It  rises  from  a  base  of  the  same 
sandstone,  and  on  one  side  it  is  nearly  flat,  but  broken  into  masses,  while 
on  the  other  side  are  heaps  of  stone,  broken  and  confused,  ond  the  in- 
terstices are  filled  with  sand  and  small  trees.  At  the  extremity  of  the 
wall  the  stones  slope  up  like  the  end  of  a  roof.  In  the  immediate  vici- 
nity of  this  wall  is  a  small  range  of  basaltic  hills,  striking  however  at 
right  angles  to  the  direction  of  the  sandstone  ridge. 

Some  of  the  rivers  which  flow  towards  the  Runn  from  the  Cutch  side 
are  lost  in  the  sand  at  their  mouths;  though  at  a  short  disUnce  up  the 
bed  of  the  river,  the  stream  runs  freely.  It  would  thus  appear,  that  at 
these  spots,  the  bed  of  the  Runn  has  been  increased,  by  the  sediment, 
probably,  brought  down  by  the  stream;  but  so  loose  is  the  soil,  that  the 
water  soaks  into  it  and  even  flows  under  it,  instead  of  wearing  channels. 
This  phenomenoa  is  observable  in  the  sandy  beds  of  many  of  the  rivers 

in  the  province.  The  stream  may  be  noticed  running  with  some  rapiditT 
and  of  a  sudden  to  oease^  the  bottom  of  the  river  i>resenting  a  smooth 
■aody  8urfiu;e ;  but  a  mile  lower  down  the  water  again  issues  and  con- 
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tinues  its  course ;  the  iDtervening  parts  being  sometimes  quite  hard  aod 
dry  ;  in  others  forming  very  dangerous  quicksands. 

The  natives  have  various  traditions  that  the  drying  up  of  this  sea  was 
sudden,  and  that  boats  were  tossed  on  the  land  and  wrecked ;  they  pre- 
tend also  to  assign  a  date  to  this  event,  but  their  accounts  differ  so  ma* 
terially  and  are  so  vague,  that  not  the  slightest  reliance  can  be  placed 
upon  them,  except  to  the  gener.jl  fact. 

It  is  evident  that  the  Runu  could  not  have  been  drained  by  the  burst- 
ing  of  its  boundaries,  at  least  since  it  was  deep  enough  to  be  navigable; 
because  its  present  surface,  notwithstanding  the  sediment  which  yearly 
accumulates  on  it,  is  even  now  so  little  raised  above  the  sea^s  level  as  to 
be  flooded  by  the  mere  effects  of  the  wind  ;  but  the  most  probable  sup- 
position  is,  not  that  it  was  ever  a  detached  inland  sea  or  lake,  but  that 
it  communicated  with  the  ocean  by  its  present  outlets,  and  that  its  bed 
has  been  raised,  partly  perhaps  by  a  gradual  movement,  and  partly  by 
violent  upheavements  during  earthquakes.  Even  such  marked  changes 
of  level  as  the  raising  of  Ullitb-Bund,  and  the  sinking  of  the  ground  near 
the  large  town  of  Luck  put,  would  have  passed  unrecorded  but  for  the 
accidental  circumstance  of  the  district  having  been  visited  by  a  British 
oflBcer.  Other  portions  of  this  vast  area,  the  greater  part  of  which  is 
never  traversed  by  man,  may  have  been  similarly  affected  at  that  time, 
and  yet  the  changes  remain  unkown. 

Successive  Marine  and  Freshwater  Beds. — The  submerged  tract  near 
Luckput,  or  Lake  of  Sindree,  may,  I  think,  illustrate  the   manner  in 
wlucli  successive  marine  and  freshwater    deposits  may  be  produced. 
This  tract  was  at  one  period    a  richly  cultivated  district,  periodically 
flooded  by  a  branch  of  a  great  river,  and  produced  large  quantities  of 
rice.     ]  u  this  state  numerous  land  testacea  no  doubt  occupied  it,  and 
were  mixed  with  the  rcnia'ns  offluviatile  species  brought  down  by  the 
floods.     The  bonen  of  animals  used  in  agriculture,  and  those  of  various 
domestic  species,  also  the  remains  of  broken  pottery,  perhaps  coins,  and 
other  proofs  of  civilized  life,  might  likewise  have  been  imbedded.    Sud- 
denly, owing  to  the  damming  up  of  the  river  by  the   Sindiana,   the  sup- 
ply of  fresh  water  ceased,  and  the  tract  waa  no  longer  cultivated  or  inha- 
bited.    Some  time  after  this  an  eaithquake  occurred,  uplifting  one  part 
and  depressing  below  the  level  of  the  ocean  another,  which  was   imme- 
diately converted  into  a  salt  lake.    A  perfectly  new  description  of  de- 
posit and  organic  remains  must  then  have  been  accumQlated,  coimating 
wholly  of  marine  animals,  principally  such  as  inhabit  abftllowB  and  tide- 
ways.    Again,  owing  to  the  sudden  melting  of  the  snow  oo  far  distant 
mountains  (the  Uimakyahs)  the  waters  of  the  river  came  dowo  with 
such  force  as  to  burst  all  the  bunds  built  across  it,  as  weE  as  that 
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thrown  up  by  the  earthquake,  aud  covered  the  tract   with  fresh   water, 
or  perhaps  with  fresh  at  its  upper  or   northern   extremity,  and  brackish 
at  its  southern  near  the  sea.    Supposing  this  state  of  things  to  have  re- 
mained for  some  time,  the  river  continuing  to  pour  its  water  into  this 
lagoon,  another  change  would  take  place  in  the  description   of  the  sedi- 
mentary deposit.     Once  more  the  bunds  were  erected  across   the    river, 
the  supply  of  fresh  water  ceased,  and  as  that  on  the  lagoon    evaporated, 
the  sea  again  flowed  in  and  converted  it  into  a  salt  lake,  which  is  its  pre- 
sent state.     All  the  above   changes   are  known   to  have  occurred ;  and 
it  is  easy  to  suppose  that  if  the  shallow  part  at  Sindoo  were  slightly  rais- 
ed above  its  present  level,  thus  shutting  out  the  sea,  the   part  around 
the  Fort  of  Sindree  would  be  converted   once   more  into  dryland.     If, 
therefore,  at  any  future  period,  the  river  should  again  cut  a  channel,  the 
banks  might  present  various,  regular   beds  alternately  enclosing   marine 
and  freshwater  exuviae,   the  latter    being  also   associated   with   laud 
productions. 

The  ruins  of  one  of  the  towers  of  the  Fort  of  Sindree  remained,  when 
I  visited  Luckput  in  1834,  and  in  all  probability  now  stand  as  a  monu- 
ment of  the  changes,  which  are  daily  taking  place  on  the  earth's  surface. 

Conclusion* — In  concluding  this  paper,  I  have  only  to  observe,  that  I 
ba?e  throughout  endeavoured  to  describe  facts  as  they  appeared  to  me 
at  the  time  I  examined  them,  without  regard  to  any  particular  theory  ; 
and  if  1  have  &iled  in  making  my  descriptions  intelligible,  I  have  only  to 
plead  the  difficulty  of  having  had  a  great  deal  to  describe  in  a  limited 
space.  As  the  country  to  which  this  memoir  relates  is,  however,  unfor- 
tunately from  its  geographical  position,  beyond  the  reach  of  general  ob- 
servers, I  am  induced  to  hope,  that  this  sketch,  however  imperfect,  may 
be  found  to  possess  some  interest. 

For  the  arranged  list  of  fossil  shells,  given  in  the  A  ppendix,  as  well  as 
for  all  my  information  on  that  subject,  I  am  entirely  indebted  to  Mr. 
James  De  Carl  Sowerb}*,  who  bad  my  specimens  (now  in  the  cabinets 
of  the  Geological  Society)  for  some  time  in  his  possession  for  examination. 

Note. — In  conformity  with  our  practice  of  extracting  from  scarce  or 
expensive  works  such  articles  on  matters  of  Science  connected  with  this 
country,  as  appear  in  European  Periodicals,  we  have  taken  from  the 
Transactions  of  the  Geological  Society  of  London  the  foregoing  articles. 
We  wish  we  conld  give  copies  of  all  the  figares  of  fossils  which  accom- 
pany the  original  text,  forming  a  most  valuable  addition  to  the  palaeon- 
tology of  India,  but  their  number  precludes  us  from  so  doing — the  diffi- 
culties and  expence  attending  the  execution  of  so  great  a  number  of  litho- 
graphs being  greater  than  the  resources  of  tbis  Jonnial  could  meet.— 
Ed.  Maprai  Jovbnal. 
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Plants   from  the    Sandstone  and  Clay,  with  beds  of  coal:  pp.  312,  317. 

Described  by  Mr,  •/,  Morris  * 

Ptilophyllum. 

Stem—?  Fronds  pinnate ;  pinnse  closely  approximated,  linear,  lan- 
ceolate, more  or  less  elongate,  imbricate  at  the  base,  attached  obliquely; 
b«se  semicircular  or  rounded  ;  veins  equal,  slender,  parallel. 

We  have  ventured  to  form  these  fossils  into  a  distinct  genus,  conceiv- 
ing that  the  circumstances  of  the  oblique  insertion  of  the  pinna?  and  their 
overt  ipping  each  other  at  the  base,  are  characters  too  important  to 
admit  of  their  being  united  to  the  genus  Zamites,  to  which  someiivhat 
similar  fossils  have  hitherto  been  referred  ;  the  Z.  pectinata  of  the  Fossil 
Flora  belongs  to  this  genus,  and  a  careful  revision  of  the  fossil  Cycadem 
may  probably  discover  other  species  having  this  mode  of  attachment ; 
from  the  structure  of  the  frond  they  may,  however,  be  considered  to 
belong  to  CycadetB^  and  to  differ  from  Zamites  in  the  oblique  insertion 
of  the  pinnae  at  the  base,  and  from  Coniferce  by  ihe  abseuct:  uf  a  primary 
▼ein  in  the  pinnae. 

PtilophyUum  acutifolium. 

Frond  pinnate ;  pinnae  narrow,  linear-elongate,  acute  at  the  apex. 

This  species  differs  from  the  Z.  pectinata  of  the  Fossil  Flora,  in  itd 
pinnae  being  narrower,  longer,  and  more  acute ;  and  more  nearly  resem- 
bles the  Polypodites  pecteni/ormis  of  Sternberg. 

P.  Cutchense, 

Frond  pinnate  ;  pinnae  short,  scarcely  overlapping  at  the  base,  apex 
obtuse. 

This  specimen  has  been  also  referred  to  the  genus  from  its  pion« 
(although  wider  apart  than  in  the  other  species)  haying  apparently  a 
rounded  base ;  but  the  absence  of  all  trace  of  venation  in  this  fossil 
must  render  its  correct  determination  very  doubtful.  It  resembles  in 
form  the  Z.  Bucklandii  of  Sternberg,  parts  5  and  6,  t.  23,  f  2,  or  even 
Z,  iaxina  of  the  Fossil  Flora ;  and  it  might  also  be  compared  to  some 
pinnatifid  Polypodiums,  as  P,  plumxda  and  P.  taxifolium. 

It  is  much  to  be  regretted,  that  more  numerous  and  better-preserved 
portions  of  these  specimens  have  not  been  obtained,  so  as  to  compare 
them  more  rigidly  with  the  already  known  forms  of  fossil  vegetation ; 
for  it  is  remarkable  the  analogy  that  some  of  them  present  to  the  Stones- 
field  slate  plants. 

LycopodUes  affinis, 

•  The  plants  are  stated  in  p.  314  to  consist  of  ferns  and  reeds,  but  when  the  Memoir 
was  iusaed  through  the  press  the  specimens  had  not  been  examined  by  Mr.  Morris. 
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Stem  ■  ?  branches  linear -elongate,  leaves  distichous,   alternate, 

ovate-lanceolate,  acuminate,  adnate  at  the  base. 

This  specimen  has  been  referred  to  Lycopodites  from  its  resemblance 
to  the  barren  portions  of  Lycopodtum  Jusiiem  and  L.  volubile. 


These  specimens  were  probably  portions  of  stems  belonging  either  to 
Equisetites  or  some  monocotyledon ous  plant. 

Fueoides  dichotomua. 

Frond  compressed  ?  dichotomous ;  branches  unequal,  patulate,  apex 
obtusely  rounded. 

Shells  from  the  Upper  Secondary  Formation  described  by  Mr,  James 

de  Carl  Sowerby. 

Pholadomya  f  tnomata.  Transversely  elongate,  ovate,  gibbose,  con- 
centrically corrugated ;  beaks  very  near  the  anterior  extremity  ;  longi- 
tudinal ribs  very  obscure,  rounded.  Width  1 1  inch,  length  nearly  1 1 
lines. 

Loc.  near  Charee, 

Pholadomya  granosa.  Ovate,  subtriangular,  gibbose,  ornamented  with 
four  or  five  rows  of  transversely-elongated  and  but  sligluly-elevated  tu- 
bercles ;  the  anterior  side  nearly  straight-flattened,  the  posterior  produc- 
ed ;  beaks  very  prominent.     Length  2  inches,  width  the  same. 

Loc.  near  Charee. 

Pholadomya  angvlata,     Subtrigonal,  gibbose,  ornamented  with  four  or 

five  sharp  ribs,  which  are  most  prominent  near  the  edge  ;  anterior  side 

straight,  nearly  flat.    Length  and  width  equal ;  in  some  specimens  2 

inches. 
Ph.  angidata  approaches  Ph,  Murchisoni  var.  of  Phillips.  (Geol.   of 

Yorks.,  PI.  VIL  f.  9.) 
Loc,  near  Charee. 

Amphidesma  ?  ovale.    Transversely  elongate,  ovate,   convex,   slightly 
wrinkled,  anterior  side  small,  truncated,  distinguished  from  the   rest  of 
the  shell  by  a  gentle  depression  ;  posterior  extremity  rounded,   rather 
pointed.     Length  1 1  lines,  width  1  iuch  4  lines. 

Loc.  near  Charee. 

There  is  no  proof  whatever  that  either  this  or  the  following  belong 
to  the  genus  Amphidesma  ;  they  are,  however,  very  nearly  related  to 
A.  donaciforme  and  A,  securiforme  of  Phillips. 

Amphidesma  ?  hians.    Transversely  elongated,  convex,  slightly  wrinkl- 
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ed  ;  aides  gaping  ;  the  anterior  small,  separated  from  the  rest  of  the 
shell  by  an  obscure  depression ;  the  posterior  rounded,  a  little  flattened. 
Length  1  inch,  width  more  than  1  j  inch  *  the  specimen  being  broken 
we  have  not  the  measure  complete. 

Loc.  near  Charee. 

Corhula  iyrata.  Rounded,  triangular,  convex,  transvprscly  ribbed ; 
ribs  about  15,  prominent,  ronnded  ,*  posterior  side  of  the  larger  xnUe 
formed  into  a  distinct  lobe,  convex,  nearly  smooth  — the  beak  of  the  same 
Talve  much  incurved,  the  margin  toothed.  Length  and  breadth  neaH  j 
equal,  sometimes  exceeding  half  an  inch. 

Occurs  grouped  in  dense  masses  with  Trtgonia  PulItUj  a  smooth  C7rcii- 
2a,  &c. 

Loc.  near  Charee. 

Astarle  unilateralis.  Transversely  obovate,  anteriorly  truncated,  con- 
vex, rather  flattened  and  marked  with  8  or  I)  concentric  rugae  near  tbe 
beaks.  Anterior  side  at  right  angles  with  the  hinge  line  ;  lunette  con- 
cave, ovate,  pointed.  "Width  greater  than  the  length,  but  variable  iu 
proportion,  generally  about  1  j  inch. 

Loc.  near  Charee. 

Astarte  pinformis.    Nearly  globose,    with    pointed  beaks  ;    marked 
with  8  or  9  sharp  transverse  ridges  ;  edge  toothed.    Length  3  lines.        ' 
Loc.  near  Charee. 

Trtgonia  costata,  var.  This  shell  varies  slightly  both  in  form  and 
markings — generally  the  form  is  between  that  of  T.  costata^  Parkinson  or 
M.  C.  t.  85  ;  and  T.  elongata,  of  M.  C.  t.  431 ;  which  Lamarck,  appa- 
rently with  justice,  considers  to  be  but  one  species. 

Loc.  near  Charee. 

Trigonia  Pullus  (M.  C.  t.  508,  f.  2,  3.)  ?  Tbe  markings  on  the  pos- 
terior side  are  not  so  regular  as  in  tbe  English  specimens,  but  tbere 
is   no  other  difference. 

Loc.  near  Charee. 


(Fossils  from  the  Upper  Secondary  Formation,  Cotcb.) 

CucvU(£a  virgata.  Transversely  elongato-quadrate,  with  projecting 
incurved  beaks,  very  convex,  marked  with  many  longitudinal  irregular, 
sharp  ribs  ;  posterior  margin  obliquely  truncated.  Length  1|  inch, 
width  2i  inches. 

Loc.  Between    Hubbye  and  Joorun. 
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Nuctda  teniMrata,  Obliquely  oval,  6nely  striated  concentrically; 
beaks  close  to  the  anterior  extremity.    Length  4  lines,  width  5  lines. 

Specimens  very  imperfect,  along  with  Cucnllaa  virgaia 

Loc.  Between  Hubbye  and  Joorun. 

Nucula  ?  cuiieiformU.  Transversely  elongate-elliptical,  gibbose, 
smooth;  beaks  close  to  the  anterior  extremity,  small,  incurved.  Length 
6  lines,  width  10  lines. 

Loc.  near  Charee. 

Pecten  partituf.  Broad,  short-elliptical,  depressed,  marked  with  two 
concave  radii,  which  divide  the  surface  into  three  parts,  both  externally 
and  internally,  the  lateral  parts  being  flattened  ;  concentrically  and 
minutely  waved,  waves  alternately  larger  and  smaller ;  ears  small,  near- 
ly equal.    Length  6  lines,  width  5  lines. 

Loc.  Hubbye  Uilis. 

PltcatulapecUnoides,  (M.  C.  t,  409.).  If  this  differ  at  all  from  the 
British  species,  it  is  in  having  rather  more  the  habit  of  an  Ostrea^  w  hich 
is  apparent  in  the  expansion  of  the  edge. 

Loc.  near  Charee. 

Exfigyra  conicoy  (M.  C.  t.  26  and  605.).  The  few  specimens  most  de- 
tached from  the  matrix  appear  not  to  be  quite  so  deep  as  those  figured 
in  the  Mineral  Conchology. 

Loc  Katrore  Hills. 

Oslrea  carinata  (Lam.  Hist.  Nat.  VL  216.  M.  C.  365  )  ?  The  speci- 
mens being  generally  much  concealed  in  the  stone  or  broken,  the  de- 
termination of  the  species  is  not  possible ;  the  most  perfect  individuals 
resemble  the  young  state  of  O,  carinata^  but  that  species  is  so  near  ia 
some  slates  to  O.  gregaria,  (M.  C.  t.  111.)  and  O.  soUttma  (  M.  C.  t. 
46d  ),  that  fragments  cannot  be  distinguished. 

Loc.  near  Charee. 

Ostrea  MarMi^  (M.  C.  t.  48  ).  The  O.  Marshii  varies  so  much  in 
different  localities,  that  we  find  no  difficulty  in  referring  this  shell  to  that 
fpecies,  although  the  plaits  are  more  numerous  than  usual. 

This  specimen  is  accompanied  with  an  imperfect  Flicattda. 

Loc.  Katrore  Hill. 

Terebratula  intermedia,  (M.  C.  t.  15.  f.  8.)  var.  A  small  specimen,  and 
rather  more  deeply  plaited  than  most  of  the  European  varieties  of  the 
species. 

Loc.  near  Charee. 

Terebratula  biplicata,  (M.  C.  t.  90  and  437,  f  2, 3.)  var.  A  variety  of  this 
yariable  species  found  in  the  red  chalk  at  Hunstanton,  is  precisely  umi- 
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lar  in  form  to  our  specimen,  except  that  it  wants  the  an^  on  each  nde 
of  the  beak  which  is  here  obscurely  yisible. 
Loc.  Jooria  Hill. 

Terebratula  SeUa,  (M.  C.  t.  437,  £  1.)  var.  A  rather  longer  shell  than 
the  British  fo8»>iK  and  deficient  in  the  central  plait  which  most  generally 
occurs  in  full-grown  individuals  of  that  species. 

Loc.  Pass  of  the  Hub  bye  Hills. 

Terebratula  concinyia^  (M.  C.  t.  83,  f.  6.)  ?  A  larger  shell  than  the  one 
figured  in  M.  C.  and  not  so  neat,  but  hardly  possessing  any  character 
sufficiently  strong  to  mark  it  as  a  species  ;  there  are,  however,  rather 
fewer  plaits. 

Loc.  Jooria  Hill. 

Tertbratula  nohilis.  Tetrahedral,  rounded,  sharply  plaited ;  plaits 
about  16,  extending  to  the  beaks,  4  or  6  of  them  much  elevated  along 
the  middle  of  the  didk  ;  beaks  small,  adpreseed ;  sides  concave  near  the 
beaks. 

A  large  handsome  species  ;  when  young  the  general  form  is  depress* 
ed,  but  the  middle  is  even  then  much  elevated.  Length  and  width, 
each  1 1  inch,  depth  of  the  valves  united,  sometimes  more  than  2  inches. 

Loc.  near  Charee. 

Terebratula  dimidiata,  (M.  C.  t.  277.  f.  5.)?  Whether  this  be  T. 
dimidiata  or  T,  inconstansy  (M.  C.  t.  277,  f  4.)  is  a  question  the  specimens 
are  not  perfect  enough  to  settle.  The  flattened  form  of  the  specimen 
figured  agrees  with  that  of  T,  dimtdtala^  but  the  beaks  of  our  specimens 
appear  too  much  incurved  (perhaps  from  pressure)  and  so  to  approach 
T,  incimstans. 

Loc.  Jooria  Hill,  and  near  Charee. 

Terebratula  major.  Transversely  obovate,  gibbose,  plaited;  plaits 
angular,  cxtcnd'ng  to  the  beaks,  about  30,  half  of  them  on  one  side  of 
the  front  slightly  raised  ;  beak  of  the  larger  valve  prominent,  alightly 
incurved.  A  larger  species  than  the  last,  of  the  same  family,  well  dis- 
tinguished by  its  width  and  even  surface.  Length,  1]  inch,  width  2^ 
inches,  depth  of  the  valves  united  1}  inch. 

Loc.  near  Charee, 


(Fossils  fiom  the  Upper  Secondary  Formation,  Catch.) 

Buccinum  pumilum.  Ovate,  pointed,  transversely  striated  ;  spire  small; 
whorls  4,  smooth  in  the  middle,  slightly  convex  ;  aperture  ovate,  point- 
ed at  both  extremities.    Height  3  liuesi  diameter  2  lines. 

Loc.  Mhurr. 
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Belemnites  eanalieulahu^  Schloth.  (Zieten,  t.  xxi.  f.  3.)  ?  The  fragments 
we  have  of  this  Belemnitc  agree  well  with  Zieteu*8  figure  of  B.  canalicu- 
latun^  which  is  very  probably  not  distinct  from  B,  sulcalus  of  Miller 
(CJcol.  Trans.,  2nd  Series,  vol.  ii.  part  2,  p.  59,  PI.  VIII  f.  3). 

Loc.  near  Charee. 

BelemnHes f    A  nearly  cylindrical  fragment  without  a  sulcus. 

Very  like  B,  chngatas  of  Miller. 

Loc.  near  Charee. 

NautUus  hexagonus  (M.  C.  t.  529)  ?  Flatte  I  spheroidal,  with  a  very 
■mall  umbilicus  ;  front  approaching  to  fiat ;  sides  rather  conical ;  septa 
15  in  a  whorl ;  aperture  wider  than  long  ;  siphuncle  unknown.  Diameter 
3i  inches,  thickness  '1\  inches,  length  of  the   aperture   3  J  inch. 

This  diflfcrs  from  N,  hexagonus  in  having  a  smaller  umbilicus  and  in 
being  more  rounded.  It  wants  the  line  that  occurs  in  the  middle  of  the 
front  of  N,  lineatus^  which  it  nearly  resembles. 

Loc.  near  Charee 

Ammoniies  Ilerveyi,  (M.  C.  1. 195,  Zieten,  19.  t.  xiv.  p.  3.)  var. 

This  differs  from  the  English  specimens  only  in  having  a  wider  umbili- 
cus.    It  agrees  well   with   Zictcn's  figure,  which  differs  a  little  from  the 
English   specimens,  to   which   A*   macrocephalus^   figured   by  the  same 
author  at  Tab.  .5.  f.  land  4.,  approaches  nearer. 
Loc.  near  Charee. 

Ammonites  elephantuvu.  Approaching  to  globose,  with  a  very  wide 
umbilicus  exposing  the  inner  whorls ;  whorls  obtusely  angular  at  their 
sides,  crossed  by  very  prominent  rounded  costa;,  which  divide  into  two 
as  they  pass  over  the  front ;  aperture  transversely  elongated,  gently 
arched.  Diameter  4  inches,  thickness  2|  inches,  length  of  aperture  above 
an  inch. 

Loc.  near  Charee. 

Ammonites  formosus.  Discoid,  with  a  rounded  edge,  umbilicate,  radi- 
ated ;  umbilicus  narrow,  acutely  conical ;  radii  numerous,  slightly  elevat- 
ed, obscure  near  the  umbilicus,  often  forked  near  their  commencement, 
passi'g  in  a  direct  course  over  the  front ;  aperture  sagittate,  with  trun- 
cated angles.  Diameter  5  inches,  thickness  2^  inches,  length  of  aperture 
1^  inch. 

Loc.  near  Charee. 

Ammonites  lamellosvs.  Discoid,  thick,  with  a  rounded  margin,  umbili- 
cate, radiated  ;  umbilicus  narrow,  exposing  a  small  portion  of  each  inner 
whorl,  smooth  ;  radii  numerous,  elevated  into  obtuse  lamellae,  commen- 
cing with  a  curve  upon  the  edge  of  the  umbilicus,  often  forked  upon  the 


358  On  the  Oeclogy  of  Cuich.  [Oct. 

middle  of  the  sides,  bent  forward  as  they  pats  OTer  the  margin.  Diame- 
ter 4  inches,  thicknes  1 }  inch. 

Loc.  near  Charee 

AmmonUet  0;;t>... Discoid,  compressed,  with  an  obtuse  edge,  radia- 
ted ;  inner  whorls  one-third  exposed ;  whorls  slightly  convex  on  their 
sides,  their  inner  edge  rounded ;  radii  commencing  with  a  curve  at  the 
inner  edge  of  the  whorls,  numerous,  prominent,  rounded,  often  forked 
near  the  middle,  slightly  bent  forward  as  they  pass  over  the  front ; 
aperture  ellipticaL  Diameter  4^  inches,  thickness  1^  inch,  length  of 
aperture  \\  inch. 

Loc.  near  Charee. 

Ammonites  arthriticus.  Discoid,  thick,  with  convex  whorls  and  a 
rounded  margin,  tuberculated  and  ribbt  d  ;  whorls  half-exposed,  about  4, 
their  inner  margin  smooth ;  tubercles  large,  near  the  middle  of  the  sides 
of  the  whorls,  ab<  ut  12  in  each  whorl ;  ribs  prominent,  rounded,  3  or  4 
from  each  tubercle  and  sometimes  an  intermediate  one ;  aperture  nearly 
circular,  completed  3  or  4  times  in  each  whorl  with  a  thickened  edge. 
Diameter  2J  inches,  thickness  1  inch. 

Loc.  near  Charee. 

Ammonites  ignohilis.  Discoid,  depressed,  umbilicated,  keeled,  radia- 
ted; front  rounded  with  a  slightly  prominent  entire  keel;  umbilicus 
small,  with  squarish  edges,  exposing  a  small  portion  of  the  inner  whorls ; 
radii  covering  half  the  whorl,  in  pairs  or  forked,  commencing  and  termi- 
nating with  obscure  tubercles,  waved ;  aperture  sagittate,  narrow.  Diame- 
ter nearly  3  inches,  thickness  10  lines.    Length  of  the  aperture  \\  inch. 

Loc.  near  Charee. 

Ammonifes  corrugatus  (M.  C.  t.  451,  f.  3.)  ?  An  imperfect  specimen^ 
rather  more  strongly  ribbed  than  the  one  figured  in  Mineral  Conchology. 

Loc.  near  Charee. 

Ammonifes  Armiger.  Discoid,  inner  volutions  exposed ;  inner  whorls 
radiated  and  furnished  with  a  row  of  tubercles  on  their  sides;  outer 
whorl  with  a  row  of  tubercles  near  the  inner  edge,  and  a  row  of  spines 
near  the  outer  edge  on  each  side, — the  tubercles  and  spines  connected  by 
thick  ribs ;  margin  fiat ;  aperture  oblong,   squarish.    Diameter  7  inches. 

Strongly  resembling  A,  perarmatus  (M.  C.  t.  352.),  but  the  whorls  in- 
crease more  rapidly  in  size,  and  the  aperture  is  longer.  Probably  A. 
Catena^  A.  perarmatus^  and  thb  are  only  varieties  of  one  species. 

Loc.  near  Charee. 

Crintndal  stems,  apparently  of  3  species. 

Loc.  near  Charee. 
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(Fossils  from  the  Nuromulitic  Limestone  and  Mar],  Cutch,  p.  321.) 

Cnrdium  intermedium.  This  shell,  of  which  wc  have  only  casts,  is  very 
near  in  form  to  Cardiia  iutemiedia  of  Lamarck ;  the  binge,  as  we  leani 
from  the  impression,  however,  wants  the  long  marginal  tooth,  which 
marks  the  genus  Cardiia,    Length  1  inch,  width  the  same. 

Loc.  Baboa  Ilill. 

Cardlum  ambiguum,  l*hc  furrows  u()on  the  surface  of  this  cast  are 
deeper  than  they  would  be  in  a  cast  from  the  European  C,  serratum ; 
which,  in  the  general  form  of  the  shell  and  number  of  furrows  it  resem- 
bles more  strongly  than  it  does  the  C  Uevigaium  of  the  Indian  Seas. 
Length  2  inches  1  line,  width  1  inch  10  lines. 

Loc.  Baboa  Hill. 

Area  hyhrida.  Transversely  oblong,  oblique,  longitudinally  costated  ; 
Gostse  s>tTongly  marked  with  the  lines  of  growth, — those  on  the  anterior 
side,  furrowed  along  the  middle  ;  area  narrow.  Length  1 1  lines,  width 
14  lines. 

Nearly  related  to  the  rerent  A,  rhombea^  but  with  a  narrower  area  be- 
tween the  beaks,  approaching  to  yl.  Indica  of  Linnaius. 

Loc.  Baboa  Hill. 

Pectuncvlxis  Pecten,  Orbicular,  convex,  ribbed  ;  ribs  about  30,  radi- 
ating, crenaled  by  the  lines  of  growth  ;  hinge -line  short.  Length  10 
lines,  width  1 1  lines. 

Very  nearly  like  P.pedinatus  of  Lamarck,  but  with  more  numerous 
and  more  distinctly  granulated  rays. 

Loc.  Baboa  Hill. 

Nncvla  Bahoentin,  Transversely  oval,  convex,  smooth  ?  ;  lunette  sunk; 
beaks  nearest  the  anterior  side.     Length  J  inch,  width  I  inch. 

Nearly  resembling  N,  Bowerhankii  (Geol.  Trans.,  2d  series.,  vol.  v. 
136.  PI.  8.  f.  11.)  but  not  truncated  or  pointed  below  the  lunette. 

Loc.  Baboa  Hill. 

Pecten  laoi-costatus.  Short,  smooth,  radiated ;  radii  about  20,  large, 
equal  to  the  spaces  between  them  ;  ears  large ;  inside  furrowed.  Length 
1  inch  4  lines. 

Length  a  little  less  than  the  width,  but  the  ears  enter  so  much  into 
the  sides  that  they  confine  the  beaks  into  a  small  angle,  and  make  the 
form  appear  more  transverse  than  it  really  is. 

Loc. 

Osirea  caUifera.  (Lam.  Hist.  Nat.  vol.  vi.  p.  218.  Deshayes,  Coq. 
FossilcB  des  En  v.  de  Paris,  vol.  i.  339.  PI.  LI.,  f.  1,  2.)  ?  A  very  ponder- 
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ous  shell,  with  onl)'  a  shallow  cavity  for  the   animal.     Length  3J  inches, 
ividth  2 J  inches,  thickness  of  tlie  shell  ahove  au  inch  and  a  quarter. 
Loc.  Wag^-k6-Pudda. 

Ostr^a  orbicularis,  Orhicular,  plaited ;  both  valves  convex ;  plaits 
angular,  repeatedly  forked;  surface  imbricated.  Lengtii  and  width 
about  two  inches,  resembling  O,  Flabellutunif  but  more  regularly  and 
finely  striattd.     See  p.  32^. 

Loc.  Luckput. 

Neritina  grandis.  Short-conical,  smooth  ;  spire  concealed  ;  aperture 
very  large  ;  base  convex,  its  margin  rounded.  Diameter  3  inches,  height 
IJ  inch. 

This  resembles  N,  SchmidtUiana^  but  has  a  larger  aperture  in  propor- 
tion and  a  less  excentric  apex  ;  it  is  also  higher.  The  specimen  is  little 
more  than  a  cast,  and  does  not  exhibit  the  edge  of  the  inner  lip,  but  still 
it  shows  the  attachment  of  the  ligament  projecting  from  the  lower  sur- 
face, and  that  the  aperture  occupied  more  than  half  the  base. 

Loc.  Wago-kd'-pudda. 

Glohtdus  ohtusus.    Globose,  with  a  very  short  spire  ;  whorls  about  6 ; 
aperture    ovate-elongated,    poiv.tcd    above ;    umbilicus    open,    narrow. 
Height  1  inch,  diameter  the  same. 
The  short  spire  of  5  whorls  gives  this  shell  a  very  blunt  aspect. 
Loc.  Baboa  Hill. 

Tiirbinellus  btitb'/ormh.  Short-fusiform,  smooth ;  spire  pointed ; 
whorls  C,  flattened  in  the  middle  ;  aperture  narrow,  pointed  at  both  ends. 
Ileight  above  7  inches,  diameter  5  inches. 

Resembles  T.  Napns^  but  has  a  more  elongated  spire. 
Loc,  Wagc-k6-pudda. 

CyprtBa  depressa,     Obovate,  with  a  blunt  spire  and  a   flattened  space 
across  the  middle  of  the  back.    Length  3  J  inches  width  2  inches  7  lines. 
This  being  only  a  cast,  we  can  give  but  a  very  imperfect  description. 
Loc.  Baboa  Hill. 

Nummularia  acuta.  Depressed,  sides  conical,  decreasing  in  propor- 
tional height  by  age  ;  when  young  radiated,  when  full-grown  granulated; 
volutions  and  septa  numerous  ;  edge  sharp.  Diameter  5  lines,  thick- 
ness 1^  line. 

Distinguished  from  most  other  species  of  Nummularia  by  the  conical 

form  of  the  sides. 

Loo.  Luckput. 

Numinnlaria  obtusa.   Lregularly  orbicular,  thick,  smooth,  sides  flatten- 
ed :  margin  rounded  ;  volutions  and  septa  very  numerous.    Ditmeter  of 
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the  largest  individual  10  lines,  thickness  nearly  five  lines.    A  remarkably 
thick  species. 

Loc.  Wag^-ke-pudda. 

Lycophris  Ephippium.  Orbicular,  depressed,  curved  so  as  to  resemble 
a  saddle,  with  a  gently  elevated  umbo  on  each  side ;  margin  thick,  obtuse, 
with  a  narrow  waved  keel  in  the  middle ;  grains  on  the  surface  small  and 
equal.     Diameter  1|  inch,  thickness  3  lines. 

Lycophris  (Uspansns.  Lenticular,  thick,  with  a  very  thin,  expanded, 
sharp-edf^cd  margin  ;  grains  on  the  surface  largest  in  the  centre  of  the 
disk.     Diameter  |  an  inch. 

These  two  fossils  may  possibly  be  different  stages  of  growth  of  the 
same  species;  for  there  occur  along  with  them  many  curved  plates 
which  are  intermediate  in  form.  The  grains  on  the  surface  are  the  pro* 
jecting  extremities  of  internal  columns,  not  merely  granulations  in  the 
substance  of  the  fossil,  as  in  some  species  of  Nummularia.  The  inter- 
nal structure  is  totally  different  from  that  of  Nummularia,  as  it  is  only 
on  the  inner  surfaces  of  the  two  plates  that  any  appearance  of  a  spiral 
or  concentric  series  of  cells  can  be  traced.  In  p.  321  these  fossils  are 
assigned  to  the  genus  Orhitolites, 

Loc.     Both  species  very  abundant  at  Baboa  Hill  and  Wage-ke-pudda. 

FascioUtes  (PHrkinson)  elliptica.  Elliptical  with  blunt  extremities, 
bands  curved.     Length  5^  lines,  diameter  3  lines. 

Several  species  of  this  genus  occur  in  the  tertiary  formations  of 
Europe,  but  they  are  longer  in  proportion  to  their  thickness. 

Loc.  Wag^-k^-pudda  and  Baboa  Hill. 

Echinus  duhius.    Orbicular,   depressed;    area    granulated,  concave, 
and  nearly  free  from  grains  along  the  middle ;    the  larger  furnished  with 
two  rows  of  tubercles  near  each  side ;  the  lesser  with  one  row  on  each 
side;  pores  of  the  ambulacra  in  numerous,  arched  rows.    Diameter 
about  3  inches,  height  about  1^  inch. 

This  has  apparently  imperfect  tubercles,  and  is  much  longer  than 
Cidarites  variolarisy  Brongn.,  which  however  it  much  resembles. 

Loc.  Baboa  Hill  and  Wag^-k£  pudda. 

GcUerites  puhinatiu.  Orbicular,  depressed,  spheroidal,  covered  with 
minute  tubercles.  Ambulacra  obscure  beneath,  crossed  by  groovet 
above.     Diameter  3}  inches,  height  1  inch  10  lines. 

A  species  mach  like  O.  depressus.  Lam.,  but  more  convex  and  ten 
times  the  size  of  it. 

Loc.  Baboa  Hill. 

ClypeaHer  affinis.  (Goldfuss,  p.  134.  t.  43,  f.  6.)  ?  Our  specimen 
appears  to  be  more  orbicular  than  the  C.  affinis  of  Goldfuss,  but  it  is  too 
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imperfect  to  be  determined,— the  posterior  half  being  nearly  all  broken 
away.    Length  about  2^  inches,  width  2  inches,  height  1  inch. 

Loc.  Baboa  Hill. 

Clypetuter  variant.  More  or  less  obovate,  hemispherical ;  base  slight* 
ly  concave  in  the  middle  ;  ambulacra  elongated ;  anus  transverse.  Length 
2}  to  3  inches,  breadth  2  to  2^  inches,  height  1  ]  to  2  inches. 

C.  Boneiof  Munster,  (Goldfuss,  Idl.  t.  41.  f.  7.)  resembles  this,  but 
is  more  depressed,  and  has  a  circular  anus. 

Loc.  Baboa  Hill  and  Wag4-kd-pudda. 

SpaianguM  obliguatus.  Gibbose ;  emarginate  at  the  front ;  behind  obo- 
rate,  rather  acuminated,  and  truncated  obliquely  upwards.  Ambulacrs 
deeply  sunk  in  3  large  and  2  smaller  ovate  pits;  base  slightly  convex. 
Length  2^  inches,  width  2  inches,  height  1  i  inch. 

Strongly  resembling  S,  Buchlandti^  (Goldfusa,  154,  t.  47.  f.  6.)  it  is 
however  much  larger,  and  has  unequal  ambulacra.  In  this  and  the  allied 
species  with  concave  ambulacra  there  is  a  reticulated  band  surrounding 
the  ambulacra,  which  deserves  attention. 

Loc.  Baboa  Hill. 

Spaiangw  acuminatus.  (Goldfuss,  158.  t.  49.  f.  2.)  ?  Our  specimen  is 
not  quite  so  much  elevated  posteriorly  as  the  figure  given  by  Goldfuss, 
neither  is  it  quite  so  wide  ;  in  both  these  circumstances  it  approaches 
to  S,  lacujwsiLS  ;  but  it  is  laterally  crushed,  which  may  account  for  the 
di£Perence.    Length  1^  inch,  width  nearly  the  same,  height  10  lines. 

Loc.  Baboa  Hill. 

Spatangus  elongatue.  Elongated,  ovate,  depressed  ;  front  emarginate  ; 
base  convex  ;  ambulacra  concave,  with  two  of  the  rows  of  pores  nearly 
central ;  apex  excentric  ;  mouth  remote  from  the  margin.  Length  near* 
ly  2i  inches,  width  1}  inch,  height  1  inch. 

The  two  posterior  ambulacra  and  tlte  posterior  portion  of  the  shell 
are  broken  ;  the  description  is  therefore  incomplete. 

Loc.  Baboa  Hill. 

Clypeaster  ohlongus.  (C  sctUi/ormu  f  Lam.)  Oblong,  subpentagonal, 
convex  above,  concave  beneath  ;  ambulacra  very  broad,  obtuse.  Length 
2J  inches,  breadth  above  2  inches,  height  7  lines. 

The  specimen  is  too  much  mutilated  to  show  the  anus.  It  is  more 
pentagonal  than  C.  scnHfortnUf  to  which  vn  e  have  before  referred  it. 

Tertiary  Formation.   Loc.  Between  Joongrea  and  Kotnu 

Clypeaster  depresnu.  Pentagonal,  much  depressed ;  ambulacra  oval ; 
anus  very  near  the  margin.  Length  in  the  oldest  indiridual  about  S 
inches,  breadth  rather  less,  height  about  |  inch. 

This  differs  from  C  Laganum  in  the  position  of  the  anas,  which  in  that 


1840.]  On  the  Geology  of  Cuich.  36d 

tpeci**8 18  half-way  between  the  mouth  and  the  marglo,   ia  the   greater 
tisa  of  the  papillse,  and  in  being  much  thinner. 
Tertiary  Formation.    Loc.  Soomrow. 


(Fossils  from  the  Tertiary  Formations,  Cutch.) 

Serfnda?  recta.    An  oval,  free,  slightly- waved  shelly  tube,  which  we 
have  provisionally  called  a  Serpula^  although  it  is  more  like  the   tube  of 
a  Teredo ;  but  it  appears  to  have  been  formed  in  loose  sand.  Diameter 
j  inch. 

Loc.  near  Kotra. 

SiUquaria  Orantii,  Spirally  striated  ;  stri®  crossed  by  numerous 
cracks  ;  Assure  composed  of  a  series  of  oval  pores.  It  differs  from  the 
recent  S,  angnina  only  in  the  smallncss  of  the  pores  which  form  the  fis- 
sure. 

Loc.  Borders  of  the  Runn. 

Balanns  xublaois.  Subcylindrical  with  curved  valves,  nearly  smooth. 
Operculum  ?  Diameter  I  inch,  height  9  lines.     Parasitic  upon  shells. 

Loc.  Soomrow. 

Corbula  trigtmalis.    Trigonal,  with  the  front  rounded,   gibbose,   anti- 
qmited  ;  valves  nearly  equal,  posterior  side  truncated  obliquely   with  a 
carina  upon  each  valve,  and  pointed  ;  umbones  equal,  central.     Length 
6  lines,  width  8  lines  ;  but  these  proportions  vary, 

Loc.  Borders  of  the  Runn. 

Corbula  rugosa,  (Lam.  vol.  v.  497.)  This  differs  from  the  last  in 
being  a  much  wider  shell,  with  more  regular  and  prominent  laminae 
upon  the  surface.    Length  2^  lines,  width  ;j}  lines. 

Loc.  Borders  of  the  Runn. 

TelUna  exarata.  Ovate,  compressed,  ornamented  with  many  erect 
concentric  laminae ;  the  posterior  extremity  pointed,  much  beot.  Length 
nearly  j  of  the  width,  which  is  nearly  2  inches. 

Strongly  resembling  TelUna  virgata^  (Lam.  Hist.  Nat.  vol.  v.  52.) 
but  wider  and  more  bent. 

We  have  ventured  (contrary  to  our  usual  custom)  to  complete  the 
surface  of  this  shell,  although  much  has  been  lost  from  the  specimen. 

Loc.  Soomrow. 

Venus  granoaa.  Obovate,  truncated,  posteriorly  convex,  ornamented 
with  erect  concentric  laminae,  crossed  by  numerous  striae  which  cut  these 
(near  the  margin)  into  rounded  grains  ;  lunette  broad,  pointed,  convex  ; 
beaks  nearest  the  anterior  extremity.  Length  1}  inch,  width  more  than 
2  inches. 
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This  belongs  to  the  same  family  of  Venui  as  V.  Corhis^  and  F.  pnw- 
peroy  and  is  scarcely  distinguishable  from  F,  puerpera,  fi.  (Lam.  Hi«t 
Nat.  vol.  V.  585.) 

Loc.  Soomrow. 

Ventts  canceUata.  Obovate,  approaching  orbicular,  gibbose,  ornamented 
with  erect  concentric  lamins,  and  many  longitudinal  stnae  ;  lunette 
wide,  pointed,  convex ;  beaks  nearest  the  anterior  extremity.  Length 
1 1  inch,  width  1  inch  1  ]  lines. 

This  resembles  the  last,  except  that  it  is  rounder,  with  thinner 
laminae,  which  are  not  out  into  round  grains. 

Loc.  Soomrow  and  Kotra. 

Venus  non'scripta.  Tranvcrsely  oval,  convex,  smooth,  concentrical- 
ly undulated ;  lunette  elongated,  pointed,  concave  ;  beaks  nearer  the 
anterior  extremity.     Length  1  inch  4  lines,  width  1]  inch. 

A  smooth  and  thin  shell,  ^th  little  of  the  aspect  of  a  Venus. 

Loc.  Soomrow. 

PuUoMtra  ?  virgata.  Transversely  oval,  elongated,  decorated  with 
smooth  concentric  ridges  ;  beaks  nearest  the  anterior  extremity.  Length 
13  lines,  width  1  inch  7  lines. 

Several  recent  species  of  Pti/Zo^/ra  are  like  this,  but  no  described  one 
appears  to  be  identical  with  it. 

Loc.  Soomrow. 

Cardita  intermedia,  (Lam.  Hist.  Nat.,  vol.  v.  part   1.  23.  Brocchi.  vol. 

ii.  520.  t.  12,  f.  15.)  ?  This  strongly  resembles  several  species  of  Veneri' 
eardia,  Lam. 

Loc.  Soomrow. 

Cardium  iriforme.  Orbicular,  ventrinose,  longitudinally  striated ;  an- 
terior side  covered  with  round  granules  formed  by  decussating  strie  ; 
the  posterior  side  crossed  by  oblique  sets  of  reflected  ridges.  Length 
and  width  1  inch  4  lines. 

Somewhat  resembling  the  recent  Cardium  aoHcutn* 

Loc.  Soomrow. 

Area  radiata.  Transversely  elongated,  oblique,  rather  convex,  radi- 
ated ;  radii  elevated,  furrowed ;  beaks  almost  close,  nearest  the  anterior 
side. 

Length,  7  lines,  width  1  inch. 

Loc.  Soomrow. 

Area   tortuosa  ?  Linn.  This  is  only  a  fragment,  and  what  there  is, 
seems  to  differ  from  the  recent  Area  tortuosa  iu  the  degree  of  curvature, 
Loc.  Soomrow. 
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Peeten  Somromnsis,  Obovate,  convex,  radiated ;  radii  about  24, 
iquamose,  subdivided,  in  one  valve  into  8,  in  the  other  into  5  :  ears  un- 
equal, striated,  and  squamose.  Length  2  inches  2  lines,  width  nearly  2 
inches. 

In  form  this  Peeten  approaches  to  P.  varians^  but  in  the  structure  of 
the  surface  it  is  like  P.  plebeius  of  the  Crag,  and  many  recent  species. 
Loc.  Soomrow. 

Peeten  ariicidattis.  Orbicular,  with  pointed  beaks,  depressed,  radia- 
ted ;  radii  about  28,  simple,  rounded,  crossed  by  distant  scales  ;  ears 
large,  striated,  and  squamose.  Length  in  an  old  specimen  about  1  inch 
6  lines,  width  1  inch  6  lines. 

The  radii  when  the  scales  are  worn  off  appear  jointed. 

Loc.  Bank  of  the  Runn. 

QryphiBa  globosa^  (M.  C.  t.  392,  Oitrea  vesicular ia^  Lam.  Hist.  Nat. 
vol.    vi.  part  1.  p.  219.  Cuv.  and  Brongn.  Env.  de  Paris,  383,  t.  3.    f.    5. 

Padopsis  gryphaoides^LBm.  Hist.  Nat.  vol.  vi.  parti.  195). 

This  exactly  agrees  with  old  specimens  found  in  the  chalk  of  Norfolk. 
Loc.  Kotra. 

Ostrea  angulata.     Suborbicular,  arched,  compressed,   plaited ;  plaits 
angular,  numerous,  branched  towards  the  margin ;    laminae  of  increase 
regular,  distant,  raised  at  their  edges.   Length  about  1^  inch,  width  the 
same. 

Loc.  Kotra. 

Oetrea  Flabellulum^  (M.  C.  t.  253  Lam.  Hist.  Nat.  vol.  vi.  part  1.  215. 
ChomapUcatat  Brander,  84  and  85.).  The  identity  of  this  oyster  with 
the  O.  FlabeUulum  of  the  tertiary  formations  of  Europe  is  unquestiona- 
ble. 

Loc.  Cheeosir. 

Ostrea  tubi/era.  Orbicular  ;  laminae  of  increase  thick,  raised  into  a 
few  large,  nearly  erect  tubes  arranged  in  about  6  rows.  Diameter  2 
inches. 

Loc. 

Ostrea  Lingua.  Much  elongated,  smooth,  approaching  to  even  ;  up- 
per valve  flat  or  concave,  the  other  very  convex  ;  squamoso-fimbriated 
at  the  edges.  Length  2|  inches,  width  1}  inch. 

So  variable  arc  Ostrea  in  form  and  so  much  do  the  species  resemble 
each  other,  that  it  is  hardly  possible  to  define  some  of  them  clearly. 
That  before  us  is  very  like  O.  tenera  (M.  C.  t.  252,  f.  2  and  3.),  jet  in 
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the  depth  of  tlie  attached  valve  it  approaches  to  O,  Meadii (M.  C.  i^'>2, 
f.  1  nnd  4.),  but  is  not  waved  like  that. 
Loc.  near  Joonagrea  and  Kotra. 


(Fossils  from  the  Tertiary  Formations,  Cutch.) 

BuUa  lignarna^  Linn.  This  agrees  perfectly  with  the  recent  species  as 
far  as  we  can  ascertain  from  specimens  which  are  not  perfect ;  bat  it  is 
quite  distinct  from  both  the  fossil  shells  described  by  Deshayes  under 
the  same  name. 

Loc.  Soomrow. 

Natica  obseura.  Globose,  umbilicate  ;  spire  small,  pointed  ;  whorls 
about  5,  convex,  flattened,  and  ornamented  at  the  upper  edge  with  fiae 
diverging  plaits  ;  umbilicus  partly  filled  with  a  semi-cyllndrlcal,  oblique- 
ly-truncated callus.     Height  l^  inch,  diameter  the  same. 

Nearly  related  to  N.  EpigloUina,  Lam.,  but  distinguished  by  the  flat- 
tened upper  margins  of  the  whorls  ;  and  to  Nerita  canrena  of  Brocchi, 
vol.  ii.  296. 

Loc.  Soomrow. 

Natica  callosa.  Obliquely  depressed  ;  spire  sniall,  hardl}*  projecting ; 
umbilicus  covered  by  the  thickened  and  expanded  inner  lip  :  aperture 
very  large.     Height  2  inches,  diameter  IJ  inch. 

A  very  distinct  species. 

Loc.  Soomrow. 

Olobuliu  ?  anguliferus.  Oblong,  obliquely  striated  :  spire  produced  ; 
whorls  about  4,  with  their  sides  and  upper  edges  flattened  ;  umbilicus 
open,  rather  large.     Height  and  diameter  }  inch. 

The  elevated  lines  or  striae  advancing  towards  the  aperture  as  they 
descend  the  sides  of  the  whorls  form  a  peculiar  character.  The  aper- 
ture appears  to  be  small. 

Loc.  Borders  of  the  Ruun. 

Solarium  affine.  Convex  above,  flattish  beneath,  marked  with  diverg. 
ing  striae  on  both  sides  ;  whorls  4  or  5,  with  a  deflected  entire  carina, 
above  which  are  4  furrows  placed  at  nearly  equal  distances,  and  below, 
2  furrows  near  the  carina,  and  2  near  the  umbilicus,  which  is  large,  with 
a  crcnated  edge.     Diameter  1^  inch,  height  \  inch. 

Perfectly  distinct  from  Solarium  perfpecHvum^  which  it  somewhat  re- 
sembles. 

Loc.  Soomrow. 

Trochus  cognattu.    Conical  with  straight  sides ;  whorls  Dumerous,  or- 
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oamented  with  several  rows  of  granules,  which  sometimes  (especially  to- 
wards the  apex)  are  united  by  elevated  lines,  and  a  row  of  tubercles 
upon  the  inferior  edges  of  the  upper  whorls,  succeeded  by  2  rows  upon 
the  middle  volutions,  and  crenated  ridges  of  slight  elevation  on  the 
rounded  border  of  the  lowest  whorls  ;  base  flat,  concentrically  furrowed, 
containing  a  thick  plait  within 

Like  T,  macu^atus  ;  height  2  inches,  diameter  of  the  base  nearly  the 
same. 

Loc.  Soomrow« 

Turntella  angulnta*  Turrited,  conical  ;  whorls  convex,  decorated  by 
about  7  caiinae,  of  which  the  lowest  but  one  is  much  the  most  prominent. 
Height  1^  inch,  diameter  8  liues. 

Loc.  Soomrow. 

Turntella  assimilis.     Turrited,  whorls  convex,  ornamented  with  fi  or 

7  carinse,  of  which  2  or  3  are  obscure,  the  2d  and  5th  being  prominent. 
Height  \\  inch,  diameter  5  lines. 

A  smaller,  narrower  species  than  the  last. 

Loc.  Soomrow. 

I'erehra  reticulata.  Subulate  ;  sides  of  the  whorls  flat,  cancellated  ;  a 
narrow  upper  portion  of  each  whorl  divided  from  the  lower  in  the  form 
of  a  band  by  a  ridge  and  furrow ;  beak  short,  curved. 

In  some  specimens  the  transverse  or  spiral  lines  are  less  conspicuous, 
particularly  on  the  band  and  the  upper  half  of  the  whorl. 

Loc.  Soomrow. 

Cerithium  rude.  Subulate,  with  curved  sides,  ribbed  and  furrowed ; 
ribs  numexous,  cut  across  by  about  5  square  furrows,  of  which  the  up- 
permost is  distant  from  the  suture ;  whorls  10  or  12,  nearly  flat,  with  an 
obtuse  varix  between  each — the  last  varix  very  prominent ;  aperture 
nearly  round,  with  a  canal  at  the  upper  angle  ;  inner  lip  thick,  with  a 
callus  at  the  top ;  beak  broken.     Height  2  inches  8  lines,  diameter  about 

8  lines. 

Loc.  Soomrow. 

Cerithium  corrugatum.  Subulate,  ribbed  and  coarsely  striated ;  ribs 
numerous,  arched,  and  prominent,  crossed  by  deep  striae  ;  whorls  8  or 
more,  rather  convex,  with  a  distinct  varix  upon  each. 

1'his  has  much  of  the  contour  of  an  elongated  Fusus.  The  lip  and 
beak  are  wanting  in  the  only  specimen  found. 

Loc.  Soomrow. 

Fusus f  granosuM.  Short-fusiform,  ribbed;  ribs  about  12  upon  each 
whorl,  divided  into  grains  by  6  or  7  transverse  ridges,  convex ;  spire 
half  the  length  of  the  shell;  beak  suddenly  contracted.    Height  4  lines. 
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A  pretty  shell,  much  resembliog  Bome  ^cies  of  JVomo  which  occur  in 
the  Crag. 

Loc.  Soomrow. 

Fustts  Icniusculus.  Short,  fusiform,  ribbed,  and  striated ;  ribs  irregu- 
lar, mostly  very  short;  whorls  6,  angular;  base  conical;  beak  short. 
Height  10  lines,  diameter  5  lines. 

Loc.  Soomrow. 

Fusvs  nodtdosxis.  Fusiform,  elongated,  ribbed  and  strongly  striated ; 
ribs  short,  broad,  about  8,  in  the  middle  of  each  whorl ;  whorls  6  or  7, 
concave  above,  convex  below ;  beak  contracted. 

Loc.  Soomrow. 

Fu.vis  (Murex  f)  hexagonus,  SBort-conical,  with  an  elongated  beak, 
G -angled ;  wliorls  about  6,  with  6  ribs  on  each,  which  form  the  angles  of 
(he  spire,  and  are  crossed  by  3  strong  ridges  upon  the  spire,  thickened 
where  they  cross,  convex ;  beak  suddenly  contracted. 

Loc.  Soomrow. 

Ramlla  Bufo.  Conical,  with  2  rows  of  thin  expanded  varices  and 
several  ribs,  the  whole  crossed  by  3  or  4  prominent  and  several  inter- 
mediate thin  ridges ;  whorls  7  or  8,  convex ;  varices  obtuse  at  their 
edges  ;  aperture  oval ;  beak  short,  oblique.  Height  1  inch  4  lines,  dia- 
meter 1  inch. 

Nearly  resembles  RancUa  bilubercidata  of  Lamarck. 

Loc.  Soomrow. 

EosteUarta  rimosa^  (M.  C.  91.  f.  4,  5,  6,  Strombvs  cancellatuf^  Lam. 
Hist.  Nat.  vol.  vii.  t.  212  ?) 

The  fragment  we  have  before  us,  is  firmly  imbedded  in  the  stone,  and 
we  are  not  able  to  clear  the  lip  so  as  to  ascertain  whether  it  be  striated 
like  the  lip  of  the  recent  Strombus  canceliatwt,  Lam.,  or  smooth  and 
thickened  as  in  Rostellaria  rimosa  and  R,  FissurellOf  Lam.,  &c. ;  of 
all  these,  the  species  nearest  to  the  fossil  is  R,  rimosa  of  the  London 
Clay,  which  is  easily  distinguished  from  R,  FUsureUa^  Lam.,  of  the 
Paris  Basin,  by  being  striated  all  over,  and  having  the  canal  continued 
nearly  to  the  apex  of  the  spire,  but  not  curved  back.  From  Strotnhu 
conceUatus,  Lam.,  this  fossil  is  distinguished  by  having  a  tumid  varix  upon 
the  last  whorl,  a  character  also  of  Rostellarta  rimosa^  and  we  are  conse* 
quently  induced  to  refer  the  Cutch  shell  to  it  rather  than  to  Stromhms 
cancellatus. 

Linnaeus  and  his  immediate  followers  did  not  distinguish  between  the 
recent  and  fossil  shells,  although  the  recent  one  (Strambus  decuMsahts^ 
Lam.)  has  the  lip  striated  within,  and  is  placed  by  Lamarck  in  another 
genusi   while  Deshaycs  in   the  "  Coquilles  fossiles    des  eoTirons  do 
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Paris,"  unites  the  French  fossil  and  the  two  English  ones  under  one 
name,  >! though  they  are  perfectly  distinct ;  probably  he  has  not  exa- 
mined English  specimeus.  We  find  the  characters  very  constant,  and 
easily  observed  when  once  pointed  out.  The  analogous  shells  of  Bor- 
deaux are  equally  distinct.  About  the  same  size  as  H.  rimosa^  M.  C, 
from  Barton. 

L'»c.  Soomrow. 

Rostellaria  rectirostris,  (Lam.  Hist.  Nit.  vol.  vii.  192.)  The  elongat- 
ed form  induces  us  t<>  refer  this  fossil  to  the  recent  R,  rectiroslris^  in 
preference  to  any  other  species. 

Loc.  Soomrow. 

Strombas  d'iperditiis.  Turbinate,  tuberculated,  and  transversely 
striated  ;  tubercles  united  by  a  slight  carina  gradually  increasing  in  size  ; 
lip  thickened,  produced  above  into  a  short  pointed  lobe.  Height  2| 
inches,  diameter  I  inch  4  lines  including  the  wing. 

Much  like  Sfrombus  Godtusy  Linn.,  and  S,  hUuberculatus^  Lam.,  but 
the  tubercles  are  of  an  equid  size  on  the  last  whorl  and  not  much  larger 
than  on  the  spire.  The  aperture  is  not  much  dilated,  sj  that  the  wing 
is  rather  small.  It  appears  to  be  a  very  common  shell  in  the  Rtmn,  but 
perhaps  there  are  several  species,  as  many  of  the  specimens  are  so 
firmly  attached  to  ihe  stone,  and  so  much  concealed,  that  the  distin- 
guishing marks  cannot  be  traced. 

Loc.  Soomrow. 

S  rombuHuodosus.  Turbinate,  elongated,  tuberculated,  transversely 
and  longitudinally  striated  ;  tubercles  equal,  numerous,  prominent, 
obtuse.     Height  IJ  inches. 

Distinguished  by  th^*  rounded  tubercles,  of  which  there  are  about  12 
to  each  whorl-  and  the  elongated  spire. 

Rare  -  we  have  seen  but  one  specimen  and  that  is  very  imperfect. 

Loc.  Soomrow. 

Caasis  {CyprtBcassiSy  Stutchbury,)  sculpta.  Ovate,  transversely  sul- 
cated  ;  aperture  narrow,  the  outer  lip  plaited,  tUe  inner  smooth.  Height 
1^  inch,  diameter  I  inch. 

Strongly  resembling  Cassis  (Cypracasxis^  Stutchbury,)  TeJtticnlus 
(^Bucc.  Testiculusy  Linn.),  but  smoother,  and  with  a  narrower  aperture. 

Loc.  Soomrow. 

TurhineUus  affinis.  Subfusiform,  swelled  in  the  middle,  ornamented 
^ith  many  transverse  ridges  and  a  row  of  flatted  tubercles  near  the 
upper  margin  of  each  whorl ;  beak  produced  transversely,  ribbed  ; 
eolumella  5 -plaited.  Height  4  inches,  width  2  ioches. 
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Very  nearly  related  to  TvrbineVus  Scolymus^  Lam.,  but  it  is  more 
elongated,  has  smaller  tubercles,  aud  5  oot  3  plaits  on  the  columella. 

Loc.  Soororow. 

Jditra  ncrohictdata.  (Brocchi,  vol.  ii.  317.  t.  ir.  f.  3.)?  This  is  the 
fsame  as  the  fossil  found  at  Piactnza. 

Loc.  Soonirow. 

Miirafusiformis,  Fusiform,  pointed,  striated;  striae  'distant,  deep, 
punctated,  suture  entire  ;  columella  with  4  plaits.  Height  2  inches, 
diameter  9^  lines. 

Somewhat  resembling  Mitra  adusta  of  Lanuurck. 

Loc.  Soomrow. 

Volupta  Jugosa.  Fusiform,  pointed,  transversely  striated,  costated ; 
Gostae  niany,  rounded,  terminating  in  points  abovr  the  suture;  aperture 
ellifttical,  elongated  ;  columella  with  3  plaits.  Height  2)  inches,  dia- 
meter 1 J  inch. 

This  differs  from  V.  Magorum  of  Brocchi,  in  the  form  of  the  ribs,  and 
the  small  number  of  plaits  upon  the  columella,  aid  from  V.  cottata,  (M. 
C.  t  290.)  iu  the  form  and  in  the  greater  number  of  the  ribs. 

Loc.  Soomrow. 

Vduta  d  lUata.  Turbinate,  striated,  spire  short,  conical,  pointed ; 
whorls  crowned  with  tuberdes  which  surround  a  concave  space; 
aperture  elongated  ;  the  outer  lip  thick,  crenatO'deutated  within. 
Height  1  inch  7  lines,  diameter  1  inch. 

Loc.  Soomrow. 

Ct/pviSa  humerosa.  Obovate,  depressed  witfi  3  protuberances  upon 
the  back,  and  one  on  each  side.     Length  2  inches,  width  1}  inch. 

Loc.  Soomrow. 

Cyprtza  Prunum.     Oval,  ventricose  ;  aperture  narrow,  slightly  curved 
with  about  20  teeth  on  each  side  ;  base  convex  ;  beak  small,   not  much 
produced  ;  a  very  even  shell.     Length  nearly  2   inches,   width    1^  inch. 
Loc.  Eyerau. 

Cyprwa  digona.     Ovate,  ventricose,  slightly  depressed  ;  base  flatten- 
ed  on  each  side  ;  beak  expanded,  prominent,    with   sh  «rp   edges  ;  teeth 
on  each   side   the   apeiture,  above   20.     An  obscurely-marked  species. 
Length  13  lines,  width  9^  lines. 
Loc.  Soomrow. 

Cyprcea  nasnta.     Ovate-elongated,  ventricose  ;  beak  projecting,  large  ; 
posterior  extremity  of  the  lip  produced  ;  apex  of  the  spire  sunk.  Length 
10  lines,  width  6  lines. 
Loc.  Soomiow. 

Terebellum  obtusum.    Ovate,  much  eloDg«ted  {   spire  2  or  9  whorls, 
obtuse. 
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Length  about  2  inches,  width  6  lines. 

This  is  more  like  the  recent  T.  subulatum  than  the  fossil  T.  fust/orme, 

Loc.  Soomrow. 

O^ioa  Pupa,  Elongated,  subcylindrical,  with  a  produced  pointed 
spire,  a  broad  smooth  band  at  the  base,  and  a  slightly-plaited  callus  on 
the  colu:nella.     Length  1  inch  9  lines,  width  8  lines. 

Loc.  Soomrow. 

Conus  hrenis.     Short -conical ;  spire  flat,  with  a  produced  apex  marked 
with  4  coticedtric  striae   decussated    by  the  lines  of  growth  ;  base    orna- 
men  ed    with    several   small,   rather   distant   ridges.     Height    \\   inch, 
diameter  1  inch. 

I.np^^rtect  specimens  are  found,  more  than  double  the  above  diameter. 

Loc.  Soomrow. 

C  "iw  mi/ifaris.     Conical,  elongated,  slightly  contracted   towards   the 
edge  of  the  spire,  coloured  by  many  triangular   spots  arranged  in  zigzag 
rows ;  spire  flat,  upper  surfaces   of  the  volutions  concave ;  base  nearly 
smooth.     Height  1  J  inch,  dia  neter  1 1  lines. 

Tliis  shell  and  the  following  retain  traces  in  a  remarkable  manner  of 
the  origin:!    colouring. 

Loc.  Soomrow. 

Conns  catenulatus.  Conical,  elongated,  coloured  with  transverse  rows 
of  white  s»pors  upon  a  dark  groun  I  — spire  flat,  elevated  in  the  middle, 
concentrically  striated,  mottled  with  white,  the  edge  sharp ;  the  basse 
obscurely  furrowed.     Length  1^  inch,  width  8  lines. 

Loc.   Soomrow. 

C'ntus  mnriTiaatits      Conical,  much  elongated ;    spire  conical,    short, 
surrounded  by   an  obtuse  ridge  from  its  base  to  its  apex ;    base  of  the 
shell  .striated.     Length  1^  inch,  width  8  lines. 

Loc.  Soomrow. 


IX. — On  certain  Meteorological  Phcennmena   in  the    Ghats  of  Western 

India.* —By  CoL  Svkes,  F.  11.  S. 
In  the  proceedings  of  the  Physical  Section  at  the   meeting  at  New- 
castle,  the  incidental  mention  of  the  annual  fall  of  very  many  feet  of 

*  F rum  the  Rouort  of  the  Nioth  Meetiug  uf  the  British  AtsociatioQ  fur  the  Advaace* 
mcnt  of  Science  tur  183d. 
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rain  in  certain  localities  of  Iniiia,  intiMil  of  a  few  inches,  ns  i«  the  cas^ 
in  Europe,  raii>'ed,  I  was  told,  aome  BurpriBc,  and  iht^  rxpr^vion  "f  ^ 
duubt  whether  the  fuct  liad  been  ascettained  mth  sufficient  prrciBion, 
ami  by  competent  pergotis.  I  wan  not  present  on  the  occasion  alludnJ 
10,  but  [he  doubt  having  been  brought  to  my  notice  suhMfquent'}'.  I  W 
DO  time  in  appking  to  a  fr  end  to  procure  for  me  the  official  nieteornlo- 
giciil  rec  ril«  kept  by  order  of  |he  government  of  Bombay  at  the  cor- 
valesceiil  sliiiiou  of  Mflhiibuleahwar,  which  records  I  Lnew  woulii  Kfliici 
BuffiL'ieut  evidence  to  remuve  M  doubts,  at  least  so  far  as  relfiled  to  nng 
locality;  and  1  hare  now  the  (ileasure  of  subimiting  the  ahsirari  of  ilia 
Mcteorolonj'  Ibr  isat ;  the  observations  boing  made  by  Dr.  Miirrtv,  ihe 
tneiliL'sl  officer  in  charge  of  that  station.  The  station  is  siTu.ileil  Int.  7* 
5S'  33"  N.  snd  long.  73°  29'  50"  VV..  near  the  western  si-nrp  of  ihe 
Ghits,  or  mourilaiu  chain  exleniliog  from  Surat  to  (.'ape  I  oiuorin,  Fiid 
Tarjingftom  H'OO  lo  80C0  feet  in  heinht.  The  elevation  of  the  table- 
land at  Mnhsbulcshw-  r  averages  -1500  feet.  The  temperature  of  a  spring 
is  6S'S  Fahr,  and  the  mean  terape'Sture  oflhe.iir  for  Ih  «■■  or  four 
years  is  nearly  the  same.  There  is  a  good  deal  of  forest  along  the  '  <hati, 
hut  in  bells  and  pntihea,  so  that  the  nood  can  have  little  effect  on  rhe 
phcenouiena  which  lam  about  to  describe.  In  tlis  tabV-lno'l  is  ihe 
source  of  the  celebrated  KistDah  river,   which  runs  across  Ih"  prninsnU. 


The  following  table   shows  the  si 
&Q,  at  the  station: 
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Hence  it  appears  that  the  mean  temperature  of  1834  was  67*3  Fahr., 
that  of  the  hottt'st  month  (April)  74*4,  that  of  the  coldest  month  (Dec.) 
62*3  ;  the  mean  maximum  (April)  82  2,  and  the  mean  minimum  (Dec.) 
56*2.     The   mean   variation    was   greatest  in  April,  15*5,  and  least  in 
September,  2  H  ;  and  the  mean  variation  for  the  year  was  only  95.     The 
fall  of  rain  waa  prodigious,  being  equal    to  25    feet   2   inches,   and    this 
enormous  mass  of  wat  r  fell  almost  eiuirely  in  the  months  of  June,  July, 
A uj^ust  and  September.     Gei-eral  Lodwick,  late   president  at   the  court 
of  Sattarah,  who  transmitted  to  me  the  o^  rial  register,  says,  "  I  s^nd  to 
you  a  copy  o^Dr.  Murray's  meteorological  table.     The  inches  of  rain  are 
no  less  than  ;t02  2i.     This  will  astonish  the  philosophers,  but   it   would 
do  more  than  aston  sh  them,  had   they    the   opportunity   of  soritg   and 
hearing  the  rain  fall  in  torrents   through  a  dcse  fog  or   mass   itf  clouds 
which  lie  upon  the  ground  for  perhaps  six  weeks  tofijethor,   with  a  tem- 
perature by  no  means  cold,  and  with  little  variation."     The  excessive  faU 
of  rain  along  the  line  of  the  (ihAfs  does   not    seem   to   be   incompaiMe 
with  health,  for  the  military  detachment  8tation*>d    pennanently    at  >H- 
habuleshwar  is  not  characterized  by  any  unusual  sickness;  and  the  statis- 
tical returns  cf  the  population  on  the  hills  are  as  healthy  '»s  tho<<e  <»fthe 
table-lands  to  the  eastward.     It  now  remains   to  notice   some    striking 
f;?cts  on  the  western  side  of  the  peninsula.     The  quantity   of  r:n«i    that 
fal  s  differs  excee  ingly  between  the  coast,  th^  CJhats  within    fifty    miles 
of  the  coast,  and  the  table-land  eastward  of  the   Gh^'s.     'I  he  mean   at 
Bombay  is  8069.     Dr.  Murray  shows  a  fall  in  the  hills,  at  the   clevati'»n 
4500  feet,  of  302  inches,  and  my  r-^cords  at  Poonah  give  a  mean  anmial 
fall  of  23'43  inches.     The  solution  of  the  causes  of  the  anom  Ions  fall  of 
rain  does  not  o'^er  any  considerable  difhculties.     The  enormous   mass  of 
vapour  taken  up  from  the  Indian  Ocean  on  approaching  India,  does  not 
appear  to  have  its  upper    surface   at  a  greater  elevation  than   five  or  six 
thousand  feet,  while  the  stratum  is  of  great  thickness;  and    I   cm    bear 
testimony  to  its  lower  surface  being  below    fifteen   or  eighteen   hundred 
feet.     The  temperature  o^  the  air  over  the  equator  is  necessirily    very 
high,  and  its  capacity  for  the  support  of  aqueous  vapour  is    proportioned 
to  its  temperatuie.     The   vapour  is   converted   into  rain,  as  it  is   driven 
into  air  of  lower  temperature  ;  and,  as  the  tempe  ature  gradually  lowers 
proceeding  to  the  north,  and   approaching  the  land,  it  follows,   that  out 
at  sea,  and  along  shore,  with  equal  supplies  of  vapour,  a  less  quantity  of 
it  would  be  con  vert  el  into  rain  eastward.     With  respect   to  the  prodigi- 
ous fall  at  Mahabuleshwar  and  along  the  Gh&ts,  it  may  be  accounted  for 
by  the  supposition  that  the  monsoon  vapour  being  of  low   elevation  and 
high  temperature,  is  driven  against  the  mural  faces,  and  up  the  chasms 
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of  the  GhAts,  into  higher  regions,  and  into  a  colder  atmosphere,  and  is 
thus  immediately  converted  into  rain.  The  paucity  of  rain  forty  or  fifty 
niiles  eastward  of  the  Ghats,  results  from  the  comparatively  small  quan- 
tity  of  vapour  which  escapes  from  the  cold  belt  of  air  through  which  it 
is  forced  to  pass  in  the  hills. 


X,  — Proceedings  of  the  Madras  Literary  Society  and  Auxiliary  of  the 

Royal  Asiatic  Society, 


I'hursday  Eveninpy  ]sf  Oclnhfr  1840. — A.  D.  Campbell,  Esq.,  President 

of  the  Committee  of  Papers,  in  the  Chair. 

The  followinpr  ^vorks,  presented  to  the  Si»eiety,  were  laid  before  the 
roeetinp,  and  thanks  voted  to  the  donors  : — 

.Tonrnal  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland, 
No.  11      Bv  the  Society. 

Journal  of  the  Asiatic  Society  of  Bengal,  No.  15 — By  the  Society. 

The  India  Journal  of  Medical  and  Physical  Science,  No.  67—  By  the 
Editor 

'J'hc  India  Review  and  Journal  of  Foreign  Science  and  the  Arts,  No. 
53— By  the  Editor. 

The  Chinese  Secret  Triad  Society  of  the  Tien-ti-Huih,  22  copies— 
By  the  Koxal  Asiatic  Society  of  Great  Britain  and  Ireland. 


Thursday   Evenings  5th  November    1840 — J.    Cadenhead,   Esq.  in  the 

Chair, 

The  following  works,  presented  to  the  Society,  were  laid  on  the  table, 
and  thanks  voted  to  the  donors  : — 

The  Vishnu  Purana,  4  copies — By  the  Madras  Government. 

Journal  of  the  Asiatic  Society  of  Bengal,  Nos.  16  and  17 — By  the 
Asiatic  Society. 

Corby n's  India  Review  and  Journal  of  Foreign  Science  and  the  Arts, 
for  September  and  October  1840— Nos.  54  and  55— By  the  Editor. 


1840.]  JMadroi  Literary  Society,  375 

Corbyn*s  India  Journal  of  Medical  and  Physical  Science,  Nos.  58  and 
59— By  the  Editor. 

McClolland's  Calcutta  Journal  of  Natural  History,  Nos.  2  awl  3 — 
By  t'lc  Editor. 

The  Chinese  Repository  for  May  and  June  1840— By  the  Editor. 


Thursday    Eceningy  Sd  December    1840 — Doctor  R.   Wight,    in   the 

Chair. 

The  following  works,  presented  to  the  Society,  were  laid  on  the  table, 
and  thanks  voted  to  the  donors : — 

Journal  of  the  Asiatic  Society  of  Bengal,  No.  18— By  the  Asiatic 
Society. 

The  India  Journal  of  Medical  and  Physical  Science,  No.  58— By  the 
Editor. 

The  India  Review  and  Journal  of  Foreign  Science  and  the  Arts,  No. 
55— By  the  Editor. 

The  Chinese  Repository,  Nos.  9  and  10,  January  and  February,  1840 
— B?  the  Editor. 


Borarg  Meteorohgical  ObierealioM  at  Bfadnu.         [Oci. 


Hiirart/  Meteorological  Obaervtilinia  made  agreeably  icilh  the  nggiilioti 

o/ Sir  Jaum  litMLHii.L, 

\»t.—Atthe  Mudrai  Oburcaloiy  ontht2\it  Sepleaber  IB40. 
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1810.]  Meteorological  Resi^er.  381 

The  Instruments  with  which  the  foregoing  ohscrvations  are  made,  arc 
placed  in  the  Western  Verandah  of  the  Honourable  Company's  Obser- 
vatory ;  at  about  five  feet  above  the  surface  of  the  ground,  and  twenty- 
seven  feet  above  the  level  of  the  Sea ;  the  thermometer  was  made  on 
purpose  for  the  Observatory,  and  at  75*  (the  only  point  at  which  a  com- 
parison has  been  made)  it  was  found  to  differ  insensibly  from  the  Royal 
Society's  Standard ;  the  barometer  is  one  of  two  Standards  which 
have  been  lately  constructed,  aud  may  be  depended  upon  to  0,0100 
an  inch. 

J.  CEisr,  Major 

//.  C.  Acting  Astronomer. 


.Madras  Jotir.Zit  .• 


2i>~- 


SculhjMjstrcfiicw 

HEAT  BASALTIC  DISTRICT 

^"^JftjUiMtm.  of* 


^VRi 


t0iUmMtrmUM'MmUaUn*0tumfawir. 


1  lAm.m^Us  I'/i—;— 


viu  x/ffi.v: 


.71 


III 


t"'^.'^;.- 


,r  / 


1 


■1 


¥ 


I 


